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ABSTRACT 

Stratigraphie corrélations beeween western and eastern European areas under 

a clear boréal influence are diffîcult because different paleogcographic 

domains (boréal w tropical) arc involved in eastern countries and most of the 

boréal data which were acquired in eastern countries used technical equip- 

ment and méthodologies which are not the same as in western countries, and 

also the Russian literature is not easily accessible, is usually in cyrlllic  and fre- 

quently lacks good illustrations. 

From a review of Cenozoic Peri-Tethyan radiolarian investigations, it has 

become clear that there are probiems with respect to correlate western and 

Russian studies, namely: Russian gcographical and geological terminology, 

which is difFicuic for foreign scienrists to understand; differing approaches to 

the establishment of a biozonarion and bcnce to corrélations; and species 

détermination (and systematics) which were made, in some cases, on the 

basis of thin sections, or badly preserved fauna. In this article we givc an 

explanation of some Russian geographicai and geological teems. Information 

about the âge, précisé locaÜiy (wîch latitude and longitude) of Cenozoic 

deposifs discovered in sections and wells of the Péri- fethys basin along with 

a brief lithology, strarigraphy and biosiratigraphy, based on micro and 

macrofauna investigations, for different region.s, is presenred in tabulât form. 

And ail palaeoenvironmental information is shown on the maps. The goal of 

this paper is to correlate various biological dmescales from western to east- 

ernmost Europe with emphasis on data collection from eastern Europe. 
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Stratigraphie corrélation of Upper Palaeozoic through Receni high latiiude 

rocks has been hampered by a lack of world-widc coopéraiivo studies. Now 

that scientific exchange is casier beween Eastern and Western workers, a 

rapid solution of many stratigraphie problems inay be achieved through joint 

projects. Before startîng on this dccailed comparison of eastern and western 

studies we here présent a review of previous works. 
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radiolaires, 
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RÉSUMÉ 

Les corrélations stratigraphiques entre les régions d’Europe occidentale et 

orientale sous influence boréale franche sont difficiles car différents domaines 

paléogéographiques (boréal vs tropical) sont généralement intriqués dans les 

pays de l'Est et la plupart des données boréales acquises dans les pays de PEst 

le furent avec des moyens techniques et des méthodes différents de ceux des 

pays occidentaux, en outre la littérature russe n'est pas aisément accessible, 

est écrite en caractères cyrilliques et manque généralement d'illustrations de 

qualité. 

À partir d’une revue des travaux effectues sur les radiolaires cénozoïques de la 

Péri-Téthys, Il est devenu évident que des problèmes majeurs de corrélations 

se posaient pour plusieurs raisons. Tout d’abord à cause d'aspects géogra¬ 

phiques et terminologiques qui sont parfois difficiles à appréhender pour des 

scientifiques étrangers. Ensuite parce que les approches diffèrent dans l’éta¬ 

blissement des biozonations et des corrélations. Les acceptions varient aussi 

pour les déterminations spécifiques (et donc aus.si systématiques) qui furent 

d’ailleurs effectuées, dans de nombreux cas, à partir de plaques minces, ou de 

faunes mal conservées. Dans le présent article nous donnons une explication 

de quelques noms géographiques ou termes géologiques. Nous prc.sentons 

aussi sous forme de tableaux et de cartes des informatioas à propos des âges, 

précisons les localisations (en latitude et longitude) de dépôts Cénozoïques 

trouvés sur des coupes ou en forage et appartenant aux bassins 

Péri-Téchysiens, accompagnés d'une brève description lithologique, du cadre 

stratigraphique et paléoenvironnemencak fondés sur les micro- et macro- 

faunes. pour les différentes régions. L’objectif de cet article est de pouvoir 

corréler diverses échelles biologiques d'Europe occidentale avec les plus 

orientales en mettant l'accent sur les données d'Europe orientale. 

Les corrélations stratigtaphiques du Paléozoïque Supérieur au Récent dans les 

roches de hautes paléolaiîtiides ont été freinées par un manque de coopéra¬ 

tion largement internationale. Maintenant que les échanges scientifiques sont 

plus faciles entre pays de l'Esi et de rOiicst, une solution à divers problèmes 

stratigraphiques devrait pouvoir être obtenue rapidement par des projets 

conjoints. Avant de commencer cette étude détaillée entre stratigraphies occi¬ 

dentale et orientale, nous présentons une revue des travaux antérieurs. 

INTRODUCTION 

For both the upstream and downstream side of 
several studies it is necessary to homogenize dif¬ 
ferent biological chronometers. The goal of this 
paper is to consolidate information so that geolo- 

gists interested in basinal deposics can quickly 
and easily use the interrelationship of microfos- 
sils as a useful tool. Our goal is to correlare, using 
modem methods, varions biological rimescales 
from western to easternmost Europe wirh empha- 
sis on data collection from Eastern Europe. 
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Cenozoic radiolaria from European Plarform 

Most srudies in micropalaeontoiogy in the for¬ 

mer Soviet Union déveloped without rlie know¬ 

ledge of the western literature and, to some 

extent, the reverse was also the case which arose a 

problem of consanguinity, 

Some fossil groups hâve been studicd for a long 

time and are relatively wcll known. Corrélation 

between several basins using these fossil groups is 

possible, even though still impertect. Planktic 

organisms hâve been shown to be more uscful 

than benthics. On the contrary, some other 

groups, such as radiolarians, hâve been largely 

ignored. 

Microfossils are important, but some groups are 

ofeen overlooked as stratigraphie tools. Their 

usefulness for quick analysis in Palaeozoic to 

Eocene rocks is excellent if  certain sysccmatic 

conformicy can be agreed upon. l’he changing 

relationships between microfossils groups (dia- 

loms, foraminifers, tadkdarians, conodonts, 

sponge spicUles, and nannofossils) may signal 

changes in basin and océanographie conditions. 

Stratigraphie corrélations with castern European 

areas under a clcar boréal influence are diffîculc 

bccause: (1) different paleogeographic domains 

(boréal tropical) are involved; (2) most of the 

boréal data has been acquired in easrern coun- 

trics where technical equipment and used métho¬ 

dologies are not che same as in western countries 

(use of a scanning électron microscope is still 

uncommon jn several countries): (3) the Russian 

literature is not easily accessible, is usually in 

cyrillic  and frequently lacks good illustrations. 

The long term objective of our study is to: 

1. Re-examine the caxonomy of radiolarians 

from western întracratonic basins and from the 

Russian Platform, Ca.spian Sea Région, Siberian 

Lowlands, Nonh Kazakhstan. 

2. Set up a bioscratigraphy of rhese organisms 

(quantitative biochronology) with the same 

means as that used for the receni Tethyan syn- 

thesis (Baumgartner ef/?/. 1995). 

The présent paper represents rhe First part of this 

final objective. 

From a review of Cenozoic Peri-Tethyan radiola- 

rian invesugations, it has become clear that there 

are problems with respect to correlate western 

and Ru.ssian studies, namcly: (1) Russian geogra- 

phicai and geological terminology, which is diffi-  

cult for foreign scientists to understand; (2) 

differing approaches to the establishment ol a 

biozonarion and hence to corrélations; (3) spe- 

cics détermination (and systematics) which were 

made, in some cases, on thebasis of thin sections 

(Chediya 1973), or badly preserved fauna 

(Subbotina 1960). In this article we givc an 

explanation of some Russian geographica) and 

geological terms. Information about die age> pré¬ 

cisé locality (with latitude and longitude) of 

Cenozoic deposics discovered in sections and 

Wells of the Peri-Tethys basin along with a brief 

lithology, srratigraphy and bioscratigraphy, based 

on micro- and macrofauna investigations, for dif¬ 

ferent régions, is preseneed in tabular form 

(Table 2) and ail palacoenvironmcntal informa¬ 

tion is shown on the maps (Figs 6-14). 

Future srudies wlll  provide: 

— Lithologie descriptions of some key sections 

and cores that are représentative of some régions 

or basins with their précisé locations (latitude 

and longitude). 

— Microfossil database. A complété computerized 

database (with raxonomy, photos, géographie 

occurrences, etc.) is being developed. 

Other indirect benefits: 

— Opportunity co develop doser relationships 

between scientists and to hâve easier access to 

local literature. 

— Understand terminologies in translation such 

as chose referring to lithologies (domanikoids 

faciès, opoka, aleurolites, menilices) or geography 

(Preduralie vx tris-Llral, Zatiralie tfs Tran.s-Ural, 

Predmugodzharie vs Cis-Mudjarie, Pri- = nearby, 

ex. Pripolar...) 

Stratigraphie corrélation of Upper Palaeozoic 

through Recent high latitude rocks has been 

hampered by a lack of world-w'^ide cooperative 

srudies. The reasons include a global political cli- 

mate that hampered Technology transfer between 

countries and scientists. Now thar scienriFic 

exchan^e is easier between Eastern and Western 

workexs, a rapid solution ul niany suatigrapliic 

problems may be achieved through joint pro- 
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jects. Sample and ccchnology exchange will  help 

researchers to scc a more complété fo.ssil record 

and better networking can now allow interested 

workers to develop models that will  belp to 

interpret géologie ba.sins. Before startlng on this 

detailed comparison of eastern and western stu- 

dies we will  présent a review of previous works. 

HISTORY OF STUDY ON RADIOLARIANS 

A good review of this copie has been published 

by Sanfilippo et al. (1985a). Parts of it are quo- 

ted in the présent texf. 

For a long time (and one can still find it in some 

handbooks) radiolarians hâve been regardcd as 

being of little use for stratigraphy. For example, 

Shrock & Twenhofcl (1953: 67) indicated that 

“fossil Radiolaria ... hâve not been found usehil 

for age détermination or corrélation, partly 

because of che fact that fossil species are much 

like exisring ones, and partly because so few 

forms hâve been found.” More recently one can 

find: “Ce sont de mauvais fossiles ayant peu varié 

depuis le hinmire jusqu'à rAciuet' (Encyclopedia 

Universalis 1980: 1065b). This revcals how idées 

reçues hâve longevity. 

In 1950. the reasons for considering radiolarians 

co be uselcss a.s a stratigraphie lool seemed 

obvious. Ail  che literature of die previous years 

supporied the idea that che familles and généra 

of radiolarians in Palaeozoic rocks are the same as 

those in presenr-day pUnkton (Campbell 1954). 

Even at the level of specics, many forms in 

“Recent” sédiments collecled from the océan 

floor by the Challenger expédition werc seen to 

be the same as those occurring in Early Terriat)' 

sédiments on Barbados (Flaeckel 1887). A chalk 

from the i.sland of Rotri, near Timor, dated as 

Pliocène, contained a radiolarian assemblage sho- 

wing grcater similarities to Mesozoic faunas of 

Europe than to Lace Tertiary assemblages and 

present'day plankton (Tan 192"^, 1931). 

Pessimisni concerning the inurility of radiola¬ 

rians for stratigraphie purposes was erradicated 

by the work of Riedel (1952, 1953). Material 

obtained from océanographie cruiscs, such as the 

Swedish Deep'Sea Expédition of 1947-1948, 

provided the key to understand the urility of 

radiolarians for stratigraphy. The lower parts of 

severai piston corcs from the tropical Pacific were 

found to contain radiolarian asscmblagc.s similar 

to those that had been described from the Early 

Tertiary of Barbados, or rhe Late Tertiary of Italy 

and C'alifnrnia,. The radiolarian assemblages of 

the upper parts of ail the cores in the région 

contained a constant component, comprising 

species described from present-day plankton, and 

many contained as wcll a part that varied from 

cote to core, but couJd bc marchcd with one or 

more of the Tertiary assemblages that had been 

encountered a few mètres below rhe sédiment 

surface. Evidently, the rates of accumulation of 

pciagic sédiments were sufficiently low, and phy- 

sical discurlianccs of bottom sedimems were suf- 

ficiently common and intense, to cause 

widespread admixture of Tertiary radiolarians 

with Reccm oncs at the sedimem surface (Riedel 

1952, 1957a). lEcrcin lays ihc cxpl;mat[on foc the 

laige numher of species in common between recent 

assemblages, and those in Tertiary rocks. In faci the 

radiolarians ai different Icvels in the Tertiary were 

sufficiently different to permit their application in 

biostratigraphy. ITcrefore, the ‘"Mesozoic aspect” of 

che **Pliocene” assemblage from Rorti bccame 

inacasingly odd. Rc-examination by Riedel of the 

samples involved led to the solution: the Dutch 

expédition had collected samples of pciagic chalks 

of rwo different âges. The samples conraining the 

rich radiolarian assemblages can be dated as 

Crecaceous on rhe basis of their calcarcous nanno- 

fossils, and the samples containing Pliocène nanno- 

fossils hâve a .spar.se radiolarian fauna that had not 

been nociced before. 

The development of the knowledge of stratigra¬ 

phie utility of radiolarians ha.s been recent and 

rapid- Now there arc about a hundred paleonto- 

logists (academie and industrial) whose principal 

involvcmcnr is radiolarian stratigraphy. 

Initial studies of radiolarian biostratigraphy were 

establishcd gcnerally on simll.arity ar the level of 

species, and did not contradict the fixed convic¬ 

tion rhat most généra and families had persisted 

from tire Palaeozoic to the Recent. However, 

with the Deep Sea Drilling Project, which has 

been coring long columns of peUgic sédiments in 

ail major océans since 1968, a better knovvlcdge 

of stratigraphie ranges of radiolarian species was 
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obtained, and as ancestor-descendant relations 

were demonstrated, it became obvions that che 

lengthy stratigraphie ranges of généra were unna- 

tural. 

FROM PLANKTON 

TO SEDIMENTARY ROCKS 

Radiolarians, a class of actinopods, are marine 

protozoa with a capsular membrane which sépa¬ 

râtes an ectoplasm from an endoplasm. 

Polycystines (a Superorder), with thcir siliceoiis 

skeletons, are the only radiolarians s.L which are 

preserved as fossils, At présent, among 

Polycystines, members of che order Nassellaria 

are the most diversified, but Spumellarians seem 

to be the most abundant (Lombari & Bowden 

1982). The skeleron is included within the c>'rO' 

plasm, ont of contact with sea water and, there- 

fore, is not exposed co dissolution during the 

cells life. Scvenil groups hâve a high content of 

endoplasmic oil-droplecs and could represent a 

primary source of hydrocarbons. 

Radiolarians may exist from the pôles to the 

cquaton but thcir abundance varies. Like other 

planktonic organisras, thcir abundance is more 

dépendent upon the suppJy of nutriems than on 

the silica suppJy. Most ofthem live in che upper 

lew hundred métrés of che water column in ali 

océans and seas ot normal marine salinicy. Their 

diversity and numhers of individuals décliné in 

near-shore watets. in high laiitude.s rhe number 

of spccies (diversiry) is much smaller than in low 

latitudes, even if  the number of spécimen (abun¬ 

dance) is high. A latitudinaJ distribution does 

exist for radiolarian associations. It is also pos¬ 

sible to differentiare surface from subsurtace 

assemblages. 

After death, an individual test is at least partially 

dissolved during settling and while it lies exposed 

on the bottom of the océan. According to 

Schrader (1971). Diinbar ôc Berger (1981), 

Asper et al. (1992), rhe scftiement of micro- 

plankton occurs in faecal pellets. But there were 

not much radiolarians records which hâve been 

find in them but around them (Nakaseko et al. 

1985). Chemical and physical characteristics of 

tests vary according to taxa (King 1975, 1977) as 

does the dissolution affccting them (Ricdcl 1958; 

Renz 1976; Bjorklund & Goll 1986; Swanberg &  

Bjorklund 1992). Because of che ubiquity of 

radiolarians in plankton, and the fact that che 

préservation of thcir skeletons is not controlled 

by a compensation depih analogous to chat for 

calcium carbonate, one might expect to find 

them more commonly in present-day and 

ancient sédiments, than is actually the case. 

The numhers of individuals and species are lower 

m sédiment (and a fortiori in the rock) than in 

plankton. Radiolaiians may bc abundant in rela- 

tively shaUow basins close to a shorclinc, e.g. the 

Santa Barbara Basin, off California under a 

depth of 500 m (Kling 1979) and the Norwegian 

fjords (Swanberg & Bjorklund 1992). In ail these 

régions, radiolarians are accompanied by (and in 

the polar régions markedly dominated by) dia- 

toms. If, at certain localities in these régions, 

radiolarians arc not a prominent component of 

the sédiments, it is usually a result of their dilu¬ 

tion by other constituents, and not of their disso¬ 

lution. 

In oceanic rccerit sédiments (Miocene-Present), 

the radiolarian abundance on a site is connected 

eirher to high or low stands (e.g. South Atlantic 

coa.st off Africa, Walvîs I^jdge; Diester-Haass et 

al. 1992; Hay àc Brock 1992). 

Less than 1% ot che silica fixed by planktonic 

organisms in surface waters is pie.served within 

the gcologicaJ record. Silica phase iransforma- 

cions are accompanied by porosity réduction. 

The original poiosity is higher when the sedi- 

menr is richer in silica and during diagenesis 

(Isaacs 1981). For rhe gcologist, the porosity 

decrease (volume) corresponds ro a diminishing 

of the thickness and he has lo cake into account 

the imporrant decompaccing factor when making 

accumulation rate and palaeopa>duccivicy calcu¬ 

lations (De Wever et al. 1994). 

In addition lo pressure and température, time 

favours both opal transformations. Thus cherts 

are more prévalent in older sédiments (Palacozoic 

and Mesozoic) and porcelanitcs in more recent 

ones (Cenozoic). The transformation opal-A to 

opal-CT is estimated to occur at 25-50® and 
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takes 20 Ma in areas of low to moderare sedi- 
mentation rares and 5-10 Ma in areas of high 
sédimentation rares (Kastner 1981). The 
opal-CT to quart'/- transformation occurs wirhin 
40-50 Ma (Kcene 1976). 

STRATIGRAPHY 

Because of the difficulty to extract radiolarians 
from siliceous rocks, ihe first zonations were pro- 
posed for the Cenozoic only during ihe lace 
1970 s. 
Some of the most fundamcntal step. that of 
recording the earliesi or latest occurrence of a 
radiolarian taxon in a sériés of samples, is often 
complicated enough to con.strain a part of sub¬ 
jective opinion. This applies to the fimits of spe- 
cies dcBned morphotypically. Morphotypic 
limits are perlorce tiscd when phylogcnetic rela- 
tionships are gnknown, and may also bc used in 
addition to evolutiotiary limits, when lincs of 
évolution arc clear.. Under some circumstanccs, 
evolutionary limits can bc stratigraphically more 
useful than morphotypic oncs. Such is rhe case 
when ail members ot a spccies change gradually 
to rhe descendant niorphology, as in the spccies 
belonging to the genus Diartus (D. pettersoni, 
D. hîi^hesi) or Spongaster (.V. tenais S. pentas, 
S. benningbami) (Johiutui ik Nigrim 1985a, b). 
That maacr is complicated in some cases when 
an ancestral form persists to co-occur with a des¬ 
cendant lincage over some Icngth of lime (as 
Pterocorp sahae and P campunulu persisi along 
with their ancestor P cLinsus Caulet et Nighni, 
1988; or as CLitbrocyclas bicornis persists along 
with ils descendants Cycladophora sphacrica 
Popova, 1991 and Cycladophora hayesi Lazarus, 
1988). These methods produce a lise of stratigra¬ 
phie e\xnts in each sequence, and the difterenc 
succession of ev'enrs are correlaied, In most cases 
some of the corrélation line.s cross and ir is ncces- 
sary to choose which of the two conflicting 
pièces o( evidence (crossing lincs) is to bc accep- 
ted. For this purposeï it is licipfui to evaluate ihe 
level of reliability of each event, according to a 
number of criieria. It Ls worth noting that a dia- 
chronism musc be invoked in some cases. This 
diachronism has been demonstrated berween dif¬ 

ferent océans (Indian/Paciflc), in the same océan 
(wesiern/eastern Indiaii and Pacific Océans), as 
well as for a same phylogcnetic transition 
(Johnson &C Nigrini 1985a, b), lu some cases this 
diachroneity reaches up to 10 Ma* as for 
Acrosphaera rnurroyi gr., or Lithostrobus cf. 
L bexagothiUs te Caulet 1992). In some 
spécial environments, such as upwelling Systems, 
this diachroneity may be considérable: 
Lamprocyclas hadros appears more than 10 Ma 
ago off Oman, while it firsr occured at 6 Ma off 
Péril (Nigrini ti Caulet 1992). 
A succession of spécifie events provides the great- 
esT stratigraphie resolution, hur it is awkward to 
transmit information in this fbrm to biosrrarigra- 
phers working with orher fossil gnnips, and par- 
ricularly to general geologists. The message is 
simplificd by separating ihc succession of events 
iiuo clusters, each ol which dclimits a zone. 
Evenls used co dcfinc zones are usually sclectcd 
on ihe basis of t heir existence rcliably identifiable 
over widc géographie areas. Some spécialises of 
several microfbssil groups descrîbc as many zones 
as arc permirred by the number of events avai- 
lablc to them. Such a procedure would be unrea- 
listic for radiolarians, especially in the 
high'diversity areas of the tropical and remperatc 
latitudes, and iherefore only a practical number 
of radiolarian zone.s are dcfined ihere (ex. about 
thtrt)' for ihc encire Cenozoic by Sanfilippo et al. 
1985a). 
Ongoing work, espccially on material acquired 
during ihe Deep Sea Drilling Project and Océan 
Dnlling Program, provides a growjiig number of 
radiolarian events. and of scqueiices in which 
rhey arc recognized. It has thus bccome impos¬ 
sible for any individual rcsearcher to organize ail 
of the resuJrs for determining whai is rhe most 
likely scracigraphic order of events in each bio- 
gcographic province, and which variation 
requiros interprétation in ternis of environment, 
préservation, factors etc, To facilirate this task, 
onc may use the method ot probabilistic strari- 
graphy described by Hay (1972). The method 
involvcs an initial arrangement of the events in a 
best esiimated stratigraphie order, and then 
inverting the above/below rclation.s of pairs of 
adjacent events until the number of contradic¬ 
tions is the minimum. A major objection to this 
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Fig. 1. — Corrélation between régional zones based on planktonic foraminifers and radlolarian zones on Russian platform (according to Zagorodnyuk 1969). 
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method is that no plan exisrs for taking into 

account the tlisparity of reliabilicy, between 

recorded data; State of presen^tion». type of bioe- 

vent, géographie extension of an evenc... 

Differing from occanic data, land-based collec¬ 

tions of data are frequcntly isolated, scatrered 

stratigraphically and geographically and the diffi-  

culty there lays in esiablishing corrélation bet¬ 

ween evenis in spaced sequences. When 

information is scarce and scarce ro such a point 

that corrélation is impossible or at least délicate, 

such as in ihe Mesozoic, some workers use ano- 

ther method described as Unicary Associations 

(Guex iy87> 1991). 

Diachroneity is one of the primar>' factors limi-  

ting biostratigraphic corrélations. Independenr 

régional calibration of biosiraugraphic eventthus 

offers the possibiliry of signtficantly improved 

âge model.s. Régional calibration of zonations is 

also needed for biostratigraphic events that are 

endemic to the région- le lias long been recogni- 

zed that radiolarian biogeography, perhaps more 

than any other microfossil group, differs between 

low and high latitudes, with many endemic spe- 

cies occurring within the latitudlnally arranged 

biogeographic provinces of the océan. Radio- 

larian strarigraphy in the Cenozoie reflects chi.s 

distinctive biogeographic pattern, with separate 

zonation schemes for the tropics (Sanfilippo et aL 

1985a; Johnson et uL 1987), Antarctic (Gauler 

1991; Lazarus 1992) and Norwegi-an-Greenland 

sea (Goll ôc Bjorklund 1989). 

SUMMARY OF STUDIES 

The most abundant and used data hâve been 

obtained from the océans. în order co position 

land-based scudies relative co oceanic ones we 

will  begin with a short summary of oceanic stu- 

dies contriburing to our undetstanding of radio¬ 

larian occurrences through the Cenozoie. The 

most important source of information on the 

occurrences and distribution of Cenozoie radio- 

larians is the sériés of Initial Reports of the Deep 

Sea Drilling Project and Océan Drilling  

Prograrn. 

A compilation of papers in that sériés, dealing 

with Cenozoie radiolarians is provided by 

Premoli Silva et al. (1976), for Legs 1-39, by 

Sanfilippo et ai. (1985a) for subséquent legs, and 

more tecently by Spenccr-Cervato et al. (1993) 

for the North Pacific Océan. 

Acguisn luNS from ockan.s 

Most of the récent studies on Cenozoie radiola- 

rian strarigraphy hâve been on samples from tro¬ 

pical and temperate latitudes, but the First 

radiolarian zones were defined from the 

Antarctic (Hays 1965). High-latitude radiolarian 

a-ssemblagcs contain only 10% of the number of 

species found in low-laritudes assemblages, and 

iheîr most obvious constituents are spedes chat 

are absent or rare in low latitudes. This implies 

that radiolarian zonation cstablishcd for high 

latitudes diffêr from that applîcd in low Litirudes. 

Progress to solve this ptoblcm are expected from 

investigation of mid-lacimde ‘sub-boreal” samples 

which contain éléments of both cool- and 

warm-water assemblages, and parricularly from 

régions such as the Southern Russian platform. 

Late Miocene - Recent 

Neogene radiolarian sedimenrs hâve been repor- 

ted off north'West Africa, California and Central 

America (l-ancelor, Seibold et al. 1978; von Rad, 

Ryan et ai 1979; Lancelot, Winterer et ai 1980; 

Rosendahl, Hekinian étal 1980; Ycats, Haq étal. 

1981; Warkins, Moore et ai 1982...) 

In Récent sédiments Goll (1976a) has shown 

that radiolarians are widespread in the Pacific 

and Indian Océans (excepr bencaih the central 

water masses), and are resrricred ro high Southern 

and northern latitudes, and off West Africa in 

the Atlantic Océan. The biogeographic distribu¬ 

tion of distinct assemblages rhroughout the 

Pacific and Indian Océans is described by 

Sancecta (1978), and for the Pacific by Casey 

(1971a, b) and by Moore (19'8). More restricted 

biogeographic investigations of the tropical 

Pacific hâve been pubÜshcd by Nigrini (1968) 

and bv Johnson & Knoll (1974), and North 

Pacific distributions are described by Nigrini 

(1970), Sachs (1973) and Kruglikova (1977). 

Studies of radiolarians from particular régions are 

listed on cable 1. 

In addition to numerous contributions of the 

Deep Sea Drilling Project, the strarigraphy of late 
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Neogene nidiolariaris in the tropical Pacific is 

dcscribed by several authors (Table 1 ). 

The distribution of radiolatian sédiments in the 

Indian Océan is considered in some detail by 

Caulet (1978. 1991) and Nigrini (1991). 

Biogeographic investigations hâve been made iu 

the Indian Océan scctor of the Antarctic by 

Petrushevskaya (1967), and in lower latitudes by 

Nigrini (1967), Petrushevskaya (1972a, b), 

Johnson de Nigrini (1980, 1982) and Johnson 

et al. (19H7), Latc Neogene Indian Océan radio- 

larian stratigraphy in higli latitudes has been des- 

cribed by Hays (1965) and Keany (1979), and in 

lower latiaides by Caulet (1979). 

The general distribution of Recenc radiolarian 

sédiments tn the Atlantic Océan is described by 

Goll de Bjorklund (1971(2). 1974). Biogeo¬ 

graphic investigations luve been made lot the 

South Atlantic (Morley 1979), the ea.stern tropi¬ 

cal Atlantic (Labracherie 1978, 1980a, b), the 

Gulf of Mexico (Casey et al 1979a, b> c). the 

North Atlantic (Peirushmkaya 1969), and the 

Norwegian-Grcenland Sea (Bjorkiund 1973; 

Petrushevskaya & Bjorklund 1974). Stratigra¬ 

phies based on sclccted taxa hâve been publishcd 

for the Mioccnc-i’lioccnc of the Norwegian- 

Greenland Sea by Goll de Bjorklund (1980), and 

for the Quaternary of the central North Atlantic 

by Morley de Hays (1979b). Radiolarians from 

Recent sédiments in the western Meditermncan 

are described by Cjulet ( 1974). 

Oligocène - Middle Miocene 

Deep Sea Drilling Project cores show that the 

Middle Terti;uy distribution of radiolarian sédi¬ 

ments is similar to that of the Latc Tertiary, 

except that fewer of these older sequences in the 

Indian Océan contain siliceous microlossils, and 

their distribution in the eastern Pacific is limitcd 

as a resuit of sea-floot spreading. Tn the 

Caribbean région, middle Tertiary sédiments fre- 

quently contain radiolarians, bur they are iiot 

présent in younger sédiments. On the oiher 

hand, in the northetn Pacific, siliceous inicrofos- 

sils are more prévalent in late than in middle 

Tertiary sédiments. Thcyer 6c Hammond 

(1974a, b) correlate radiolarian biosrratigraphy 

with magnetic stratigraphy in tropical Pacific 

cores, and Johnson & Parker (1972) correlate 

radiolarian and foraminiferal .stratigraphies whilc 

Sanfilippo de Nigrini (1995) correlate radiola¬ 

rians, nannofos^ils and foraminifers in ihc 

Pacific, Atlantic and Indian Océans for ihc 

Oligocene-Miocenc transition. 

Eocene 

In deep-sea sequences, Eocene radiolarians occur 

in the central and western tropical Pacific, the 

Jasman Sea, scattered patches in the low and 

middle latitudes of the Indian Océan, the wes¬ 

tern Atlantic Trum the vicinicy oT tfie Rio Grande 

Rise through the Caribbean lo Nova Scotia, and 

in the eastern Atlantic from nurth-we.st Africa to 

the Norwegian-Greenland Sea (Bjorklund de 

Kellûg 1972; Bjorklund 1976a. b; Bjorklund & 

Goll 1986; Lancelot, Seibold et al (19^8); 

Montaderi, Roberts ei al 1979; Sanfilippo de 

Ricdel 1979; Tucholke, Vogt et al 1979. von 

Rad, Ryan et al 1979; Weaver 1976). Sancetu 

(1979) has described the biogeography of assem¬ 

blages in the Pacific and Indian Océans from 

Eocene to Miocene and Abelmann (1990) those 

for the Antarctic. 

Palacocene 

Radiolarian occurrences of this âge are very few, 

Thçy were encounrered hy the Deep Sea Drilling  

Project at isolated sites off eastern America, ofï 

Spain and North Africa, in the Tasman Sea. and 

scattered through the Indian Océan, In norch- 

west Atlantic Palaeocene occurrences are recor- 

ded by several Deep Sea Drilling Project Legs. 

Ac:qljisitions prom land 

Late Miocene - Recent 

Ehrenberg published (1854, 1873, 1875) the 

results of his radiolarian investigations carried 

out on Barbados. 

In western America, early reports of land-based 

occurrences ol Miocene radiolarians include 

Campbell de Clark (1944) in California, Mcrt7. 

(1966) in Peru, and Frcnguelli (1941) in Chile. 

In Japan, onc may note works published by 

Nakaseko {I960, 1963); and in the eastern pan 

of the former ÜSSR those by Kozlova (1960) 

from Sakhalin, and Runeva (1975) from 

Kamchatka. A land-based occurrence of Pliocène 

radiolarians is known from Rotti (Riedel 1953). 
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SCALE NORTH EURASIA OCEAN TROUGHS 

FORAMINEFRAL ZONES 

(MSK1981, 

Paleogene commission) 

Speeroldfa variabilis 

Spiroplectammina 

carinata oligocenica 

Globigertna otricinaUs 

(Lenticufina herrmanni) 

BoUvina anteragressa 

Qlobigerfna tropicalis 
Globigerina turcmenica 

Hemhenina afabamensis 
Acarinina roîundimarginata 

Acarinina bulbrooki 

Gioborotalia aragonen^s 

Globorotalia subbotinae 

Acarinina susphaerica 

Globorotalia conicontn/ncata 
Globorotalia angulata 

Acarinina inconstans 
Globoconusa daubjergensfs 

Globigerina taurica 

RADIOLARIAN  ZONES 

AND LAYERS 

(R. Kh. Lipman) 

iayers with Cenodiscidae 

NANNOPLANKTON ZONES 

(MSK1981. 

Paieogene commission) 

NANNOPLANKTON AND RADIOLARIAN  
ZONES 

(A. Sanfitippo, M.J. Westberg & 

Np CP I W R-Ri®'*®'1981) 

Dorcadospyris ateuchus 

Cenospbaera almaensis 

Iayers 

zone ^ 
Phacûdisctis Hchareri 

H. lentis, T. splendicus, S.tschujenkol 
zone Ellipsoxiphus cbabakovi 

zone Conocaryomma araiensis 

zone $pOT}gurvs biconstricus 

Ampriycarfdiscas hisoides - 
Amphybrachium gracilis zone 

Amphycaridiscus fusoides - 

4#?7pniOi3cniatn ^nhJUs zona 

lajpers wHh SpcfTg;ciscldae 

acre SetJrxXsoLS vialovi 
_Blipscstyli  ̂tnçfarus_ 

Croruyodnj  ̂^egularia 

_Pü/0(3feCtiS Orff9lUS_ 

zona Cenosçfyaera caucasfca 

zone Cenodiscus magnvs, C. longus 
zone l>fK>sph^  ̂kreguisns \ Iayers matjifts ' Prurtcidea 

_ _no zone_ 
_no zone_ 

Heliocoponthosphaara reticulata 

Coccolithus sijhdistichus 

r I I 'V^UtVUa I psmtAJomdinnf 
ChianHiiiinu&osmaruBnsiS 

n^kJuiclenBslrs \jinbiltca 

Nannot&trina fulgens 

Discoaster Rhobdasphaera mfëtal 

subblodoensis-1 

16 
15 14 

I Lower subzone 

Discoaster lodoensts 

Marthosterites trib/acbiatus 

ÔiscnâstsFdiasiÿ^ 
Dlscnasler bînoao us 

_MarOiostsrrlBS canfofiüs_ 
_Pisçoaslsfmuitiuâjêj_̂ 

^ r_HaMalilhus fiedBi[_ 
i Discoaslof gemmeus 

I OtscoasTefkioinpàfli 

Faseiculites tympanifarmis 
Crtaiplacûlitiustsnnurs • f.l 

Einpsonnos /nscelûs 

14 12 

13/ 11 

Theocyriis tuberosa 

Thyrsocyrtis bromia 

_Podocyrtis goetheana 

_Podocyrtis chafara 

Podocyrtis milra 

Podocynls arrpia, rbyrsocyrtis ifiacanina 
Theocampe 

_^socc  ̂CfHC.'0»x<yrà_ 

_P^ormxy m̂ arViafa_ 

Priormocystîs striata 

Buryella clinata 

Becoma bidartensis 

Heliolithus riedeli 

Fig. 2. — a corrélation scheme of zonal division of Paleogene of northern Eurasia and oceanic troughs based on radiolarians. foraminifers and nannoplankton {Lipman 1993). 
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Cenozoic radiolaria from European Platform 

In Europe, Icalian localicies provide che majority 

of our information on Neogene assemblages of 

the Mediterranean région; summaries by 

Sanfilippo (1971) and Sanfilippo et al. (1973, 

1985a) cover many of ihc niainland localicies 

described by early Italian authors (Vinassa de 

Regni 1900; Carnevalc 1908; Principi 1909; 

Anelli 1913; Lucchese 1927). In addition Sicilian 

Late Miocene and Pliocène occurrences bave aiso 

been described since 1880 by Stohr and since 

1890 by Dreyer (see also Table 1). Calabrian 

occurrences of Pliocène and Quaternary assem¬ 

blages are also reported by Scguenza (1880)» 

Guerrera (1881), Pancanelli (1882). Paraiethyan 

Miocene assemblages are described from Central 

Euiope: Romama by Dumicrica (1968), the pre- 

Carpachians by Runeva (1969) and Austria by 

Bachmann, Papp & Stradner (1963). 

Oligocène - Middle Miocene 

Miocene radiolarians are known from Maryland 

in the eastern North America (Martin 1904). A 

summary of Caribbean occurrences lias been 

compiled by Sanfilippo & Riedel (1976); parti- 

cularly significant are the Middle Miocene of 

Trinidad, Jamaica and Barbados and the 

Oligocène of the Oceanic Formation on 

Barbados. Land-based middle Terriary radiola- 

rian occurrences are described by Takayanagi et 

ai (1976) in the Miocene of Japan, and Runeva 

(1975) in the Oligocène and Miocene of 

Kamchatka. An Early Miocene assemblage is 

recorded (rom the Andamaii Islands (Indian 

Océan) by Jacob Ôc Slirivastava (1952). 

In Europe, an early Oligocène locality is known 

in East Prussia (Eisenack 1954). Early Miocene 

sequences are known from Southern Spain 

(Berggren et al. 1976) and northern Italy 

(Westberg, Sanfilippo & Riedel 1981). 

Paratethyan occurrences of Early Miocene are 

described by Barwicz-Piskorz (1978) and 

Dumitrica (1978). 

Lipman (1972) and Ke.stner (1973a,b) describe 

Oligocène assemblages from the USSR. 

Eocene 

Land-based Eocene occurrences in America are 

recorded by Clark & Campbell (1942, 1945) 

from California, and by Cunningham (1895), 

for an occurrence in Mississippi. In rhe 

Caribbean région the classic occurrence of 

Barbados was described by Ehrenberg (1854, 

1873> 1875) and Bütschli (1882a, b). An occur¬ 

rence on Cuba was reported by Palmer (1934) 

and other localicies on Barbados, Trinidad, Cuba. 

Grenada and Panama are summarized by 

Sanfilippo &: Riedel (1976), 

In New Gninea some record.s are cited by 

Crespin (1958), in Saipan by Riedel (1957b), 

and in Kamchatka by Runeva (1975). 

In Europe an occurrence is reported in northern 

Getmany by Brandr (1935) and in Israël by Reiss 

(1952). 

In che former USSR, Eocene radiolarians hâve 

been recorded in numerous papers (see Table 1). 

Palaeocene 

In North America, a Palaeocene radiolarian 

occurrence is recorded in Missouri (Frizzell &  

Middour 1951), and one in California (Foreman 

1968). Sanfilippo & Riedel (1976) recorded an 

occurrence in Cuba. 

în the former USSR, Palaeocene radiolarians are 

reported by several authors (Table 2). 

STUDIES ON RUSSIAN PLATFORM 

In analyzing Russian literature we discovered 

many geographical terms like: Pre-Caucasus, 

Zallralie, Povohhe and so on. which are iinfami- 

liar lo the western reader. Similady in geological 

descriptions there are such term.s as sloP 

'*svitd'\ "^horisotP and so on. Here we give an 

explanacion of terms which are currently in use 

in Russb. For claricy we preserved the original 

names of the subdivisions (in brackets in the 

text). 

Geographical terminology 

- Chukotka = Tchouktches = Chukchi. 

- Crhnsky. Crimea. 

- Pre Black .Sea région: territory 400-600 km to 

the north of the Black Sea, Southern Ukraine. 

- Pre Carpathianr, Carpathian folded area and 

the territory 200-300 km to che east of the 

Carpathian mouncains. 

- Pre-Caspian (or Pre-Aral): the territory to the 
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north of the Caspian (or Aral) Sea, but in some 

publications it can be the territory to the east 

and to the wesr ai Caspian (or Aral) Sea. 

- Pre-Cancasus-. the territory lOÜ km to the north 

of the Caucasus. 

- Povobhe (= Povolshie): territory along the right 

and lefi banks of Volga river. 

- Predmugüdzhari(f: Cis-Moudjari. 

- Preduralie = Pre-Ural = Cis-UraJ = West Ural. 

- Priaralir. western Aral Lake région. 

- Stepnoi Crimea\ middle part of Crimea penin- 

sula, territory near Simferopol. 

- Zauralie = ZaUralie: territory to the east of 

Ural mountains (= Trans-Ural). 

GEOLOGiCM TF.RMINOLOGY 

Lithology 

- Aleurolices (or alevrolite): scdimeniary silty-clay 

rocks, which contai ns. about 45% very fine grains 

of sand and more ihan 55% clay. 

- ArgUlïie. metamorphosed (low degree) aleuro- 

lites. 

- Opoka: Russian analog of cherts (diatomite, 

radiolarite type) with a high pcrcentage (more 

than 70%) of organic silica. 

Stratigraphy 

(according to A. Zharnoida et ai 1970) 

- Otdek a unit oi a common (“chronostratigra- 

phic”) scale, translated by the term Sériés 

(English). 

- Svita-, alwâys translated by the term formation, 

although in a strict sense this term “formation” 

does not exactiy coincide with its interprétation 

by many Russian authors, as formation means 

the basic subdivision of the category of lithostra- 

tigraphic un its. 

- Horizon: layec. 

- Pachka: we translated it as a member and it 

means literally a member of some larger subdivi¬ 

sion (formation). 

- Sloi and plast\ thcrc is no clear distinction bet- 

ween the English terms bed and stratum, which 

incidentally is also the case with the Russian 

terms sloî and pLtsî. 

In the following part the texr is arranged in (1) 

geographical order (from the West to the East) 

and (2) by the year of publication. The numbers 

in square brackets which tollows a référencé cor¬ 

respond to the numbers used on table 2 and on 

corresponding location maps. 

PRi.-BLACK Sla région 

Pre- Carpathium 

Information about Oligocène and Lower 

Miocène Radiolaria of the Pre-Carpathîan area 

(Vorotyshehe, Slonitsa and lysmenitsa Rivets 

sections) can be found in papers written by 

Subbotina (1960, [40]) and Runeva (1969, 

[39]). In our opinion the assemblage dcscribcd 

by Subbotina seems to bc redeposited because 

the taxonomie composition of the radiolarian 

association discovered in Oligoccnc-Lower 

Miocene deposits of the Zagorsky sériés is unu- 

sual. The radinlarian association wa.s found in 

cxoric pièces of breccia. Ail  illustraied specimens 

are very poorly preserved and ihe association 

contaias some spedes of Dictyomitra. There is a 

noie in ihe paper about redeposiiioii of forainini- 

fers espccially in sandy siraia. Runeva (1969, 

[39]) discusses this problem in her paper where 

she iniioduccd the gencric composition (only) of 

Lower Miocène radiolarian associations from the 

Vorotyshehensky sériés of the l^n^-Carpaihian area. 

The conclusion of the author toncerning the 

Oligocène and Lower Miocene âge of Radiolaria 

bearing deposits from the Vorotyshehe, Slonitsa 

and I v'smenitsa Rivers is that the radiolarian com- 

plcx is a resuit of ciosion of Crecaccous and 

Eocene radiolarian bearing deposits and was trans- 

ported with the transgression of these sédiments 

from the east or .souih-east. 

Lozyn)'ak (1969, 1985, [26)) described Eocene 

and Oligocène radiolarian assemblages from the 

Maniavskaya sériés (Lower Eocene), Bachinskaya 

bed (Middle, Upper Eocene) and Menilitovaya 

sériés (Oligocène) ol the Carparhian folded area. 

South-îoestern Ukraine 

'Lhe hisiory of Palaeogene radiolarian studies in 

the Ukraine begins with Gurov’s publication in 

1893 (Gorbunov 1971, [9]) where he memioned 

the prcsence of Haliomna sp. in Kharkov rocks 

from the Southern areas of ICharkov Province. 

Information about the existence of Palaeogene 

radiolarian associations in deposits from Kiev, 

Chernigov and Poltava Provinces (Koryokovka, 
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Kholm villages, Volynsk), the Odessa area, the 

Pre-Black Sea troughs, the Verino pôle, and 

along the Lopanj, Uda, Severskii, Donets and 

Melovaya Rivers cornes from the publications of 

Titkovsky (Î90la), Uspenskaya (1930, 1950a), 

Kaptarenko-Chernousova (1936, 1948), Pechen- 

kina (1964) (ail rcferences from Gorbunov 

1971). The most complété data about Paleogene 

radiolarians of this région can be found in the 

Gorbunovs monography (1979). 

Borisenko (1958, [2]), working in the Krasno- 

darsky région and Seversky, Abin.sky and 

Psobaisky Districts, has dcscribcd foriy new tîoea 

from a shallow water radiolarian assemblage of 

Palaeogcne deposits of the Psecupskaya For¬ 

mation (svita). Ten new taxa were described by 

her (Borisenko I960b> [3]) from the Upper 

Palaeoccne rocks of the Abasinskaya Formation 

(svita) of eastern Kuban. The Lower-Middle 

Eocene deposits of western Kuban (Psecups 

River, interflow ot the Shebsha and Shibica 

Rivers) contain a shallow water radiolarian asso¬ 

ciation discovered in the Zybzinskaya, Kutais- 

skaya and KaJuga Formations (svita) (Borisenko 

1960a, [4]). The same tetritory lias been studied 

by Krasheninnikov (1960, [!5]) and he presen- 

ted the description ot forty-two new radiolarian 

taxa (two gênera and forcy-two species) from 

Lower, Mtddle and Dpper Eocene deposits from 

chc western Prc-Caucasus (MoldavanoTsifsk and 

Zybzinsk area). The associations of radiolarians 

wcrc found togetherwirh foraminifers bclonging 

CO the Glüborotalia suhbotinae and Globorotalia 

aragonensh Zones. The first radiolarian assembla¬ 

ge from the Zybsinsk sériés indicaics shallow 

water conditions and rhe second onc, from the 

Kutaissk sériés, deep water conditions. 

Crimea Pemmula 

A Lare Palaeoccne radiolarian association from 

the Kachinskaya layer (horizon), an Early Eocene 

association from Simferopolsky and a Late 

Eocene association from Bodraksky layer (hori¬ 

zon) of Crimea havt been studied by Chedyia 

(1973 [6], 1981 [8]), The invesiigacor concluded 

that; (1) therc is no corrclation between the 

radiolarian association from Stepnoi and Sou¬ 

thern Crimea; (2) the Palaeogcne assemblages of 

Radiolaria from Crimea can not be correlated 

wLth the same from Middie Asia using normal 

corrélation techniques bascd on the taxonomie 

composition of assemblages; (3) the assemblage 

can be correlated only by cycles of sédimenta¬ 

tion, Corrélation with Foraminifers .showed that 

the radiolarian association from the Kachin.sky 

horizon occurs with rhe Acarinia aca7’jjuita 

assemblage, the association from Bakhehisaraisky 

layer (horizon) occurs with *he Opereuhna 

semiurvoluta assemblage, and the association 

from chc Alrninsky laver (horizon) with lhe 

Glohigempsis mdtx assemblage. 

Lipman (1982, [22]). working with the deposits 

ol the Rubanovskaya formation in the Lower 

Serogorsk}' région of ihc KJicr.sonslcy district, has 

invesiigoled Oligocène Radiolaria from the nor- 

thern Pre-Black Sea area and Crimea. She intro- 

duced two new radiolarian taxa, The âge of the 

shallow water radiolarian association was confit- 

med, using foraminifers and molluscs. The 

rcsuJts of an investigation airricd ont by Lipman 

on Radiolaria from eighr sections of Palaeogcne 

deposits in the Rakhenisaraisky district were 

published in 1984a [23|. She discovered as.socia- 

tions of Radiolaria in ouccrop.s of Upper 

Palaeoccne to Lower Oligocène deposits from the 

Kasha Rivei and Suviy-Kayà Mountain (Upper 

Palaeoccne), the Belbek River (Lower Eocene), 

the Alma River (Middle-Upper Eocene) and 

Kizil'Djar Mountain (Upper Eocene-Lower 

Oligocène). Ail  assemblages of Radiolaria occur 

lugcther with foraminiferal zonal associations; 

Acarinina suhsphaeHcit, Globorotalia suhbotniae, 

Hühtkenma nlabmnemüy Gbhtgcrapsis tropîcnlis  ̂

Bolivina ar^tegt'esi^a and Lenticulina hermamn In 

a second paper published by Lipman (1984b, 

[24]) corrélation of zonal siratigraphical schemes, 

based on radiolarian and ioraminifers, from the 

Palaeoccne and Floccne deposits of the Pre- 

Caucasian and Apsheron peninsulae was introdu- 

ced. The investigator applied her own zonal 

subdivision, based on radiolarian data toc the 

Cherkessky key-scction of the Prc-Caucasus and 

made a corrclation between zonal radiolarian 

associations and assemblages described by 

Borisenko (1960a, [4J) and Krasheninnikov 

(1960j [15]) for western Kuban and by 

Mamedûv (1970, [30]; 1973b, [32]) for the 

Apsheronian peninsula. 
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Fig. 3. — Corrélation of radiolarian zones among North Caspian, Don River, Middie Volga, East Ural and West Siberian areas ( from 
Koziava 1993). 

Russian Platform 
Upper Palaeoccne and Lower to Upper Eocene 

radiolarian bearing deposits from the Voronesh 

anticline hâve been studied by Tochilina (1969, 

[41]; 1975). Radiolaria were not found in 

Oligocène deposirs from thac région. The shal- 

low water radiolarian associations occur together 

with foraminifers and molluscs. Three faunal 

periods closely connected with transgressions and 

régressions are escablished m ehis papcr: 

1. Late Palaeocene (Veshenskaya formation 

\svita\) - Early Eocene (Sheprukhovskaya forma¬ 

tion [svita]); 

2. Late Eocene (Tishkinskaya formation [svita\)\ 

3. Late Eocene (Kasianovskaya formation [svita\). 

The author compared faunal associations in 

deposits of the Voronesh anticline (Russian 

Platform) with that of the Pre-Caucasian and 

eastern slope of the Ural mountains and found 

many common species. 

The Southern part of Russian Platform has been 

studied by Zagorodnyuk (1969. [43]; 1975, 

[44]; 1981, (451), She also investigated 

Radiolaria from the Asovo-Kubansk trough, 

Salo-Manyhsk interflow and the basin of the 

norrhern Emba (Pre-Caspian lowland). She reco- 

gnized three different radiolarian associations for 

the Lower flow of die Don River and four assem¬ 

blages in the Pte-Caspian lowland. Investigating 

the transition between some représentatives of 
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Amphihrachhim and Hhtiastrum she found ouc 

that: (1) apparently they hâve a common ances- 

tor; and (2) préservation of the shells improves to 

the north. 

The Lower Don basin and norrhern Pre-Caspian 

Eocene deposits served as a basis for Nikitina and 

Zagorodnyuk’s (1981, 137]) study in which thcy 

carried out a corrélative anal>^is of foraminiferal 

and radiolarian distribution within these rocks. 

The authors givc a corrélation berween régional 

zones based on planktonic foraminifers and 

radiolarian zones, proposed by Zagorodnyuk 

(1967) for shallow waier associations. 

The scheme proposed in this paper does not cor- 

relace with the zonal subdivision based on 

Radiolaria data established by Lipman (1972, 

[20]; 1993, [25]) for Palaeogene deposits of the 

former USSR. 

Palaeogene deposits of the samc territories hâve 

been studied by Kozlova (1990, [13]; 1993, 

(I4])î she established nine zonal subdivisions 

which correlared with radiolarian zones proposed 

by her for the Middle Volga, East Ural slope and 

West Siberia. 

The existence of three zonal schemes for the 

same région reflects the différence in approach co 

the establishment of radiolarian biOvStratigraphi- 

cal zonal .subdivisions- First there is a problem 

because of the large number of hiatuses in ihe 

studied sections. Second thcrc i.s a problem in 

deciding which species tn use as a basis for a 

zonal .scheme. This question was not clearly dis- 

cussed by Nikiüna & Z.agorodnyuk (1981, [37]) 

or Zagorodnyuk (1981, [45]). 

Lipman (1993, [25]) and Kozlova (1990, [13|; 

1993, [14]) suggGsted thar the number of events 

in the association of Radiolaria .should be the 

main charactcrisric for the zonal boundary. 

However, Lipman tried co apply to the ga*Don 

Basin the scale she established for the western 

Siberia lowland and then tried to trace ir to 

many régions of the counrry; whereas Kozlova 

attempted to apply (partially) the scale proposed 

by Forcman (1973) for the Gulf of Mexico. Il  is 

difficult to say now wbich actempt is the best 

and will  be the most fruitllil.  In our opinion it is 

an important problem to be studied within the 

Peri-Tethys programme. 

MiDDt.E Part of Volga River Flow 

(Middle Povolsh’e) 

Radiolaria from this région have been studied by 

Lipman (1969, [19]) and Kozlova (1984a, b, 

[121; 1990. Ii3]î 1993, |14]). For the Upper 

Palaeoccne-Middlc Eocenc three versions of a 

zonal subdivision have been suggested. First, 

Kozlova (1984b. [12]) attempted to apply some 

biüstratigraplucal subdivision.s suggested by 

Foreman (1973) for the Gult of Mexico. Second, 

Kozlova (1990, [13]) proposed a zonal scheme 

based on morphotyplc lineages of the gênera 

Axüpruïmm, Heliodiscus, Tripodtsdnus, Clathro- 

cyclas  ̂Lychnovajiium and Photmocyrtis. This 

investigation shovved the impossibilicy of using 

Buryella clinata and SponguU'ochus puciferus as 

indeX'-spccies for this région. Insiead Kozlova 

suggested Phormocyrth striata and fleliodistas 

lentls zonal subdivisions for the Lower Eocene 

tinie iriterval. The fîrst one {P. striata) of tire 

index species is absent in a third version biostra- 

tigraphical scheme (Kozlova 1993, [14]). A new 

zone. Heliodistus hexasterisetm. was .suggested for 

the upper Lower Eocene and lower Middle 

Eocene dcpo.siis and the author puts a question 

mark tbr rhe Middle liocene L sepatatum Zone 

in the middle Volga area indicating that the esta¬ 

blishment of this zonal subdivision is still under 

discussion. 

TüliRGAlSK TROUGH AND NORTHERN PrE-Ar.AL 

The Oligocène radiolarian association was di.scû- 

vered by Kesrner (1973). 

Investigations of Eocene Radiolaria in this area 

were carried out by Lipman (1965a, b, [17, 18]; 

1969. [19]; 1972, [201; 1975a, b, [21]) and 

Kozlova (1990, 1993). The most complété infor¬ 

mation about Palaeogene Radiolaria from the 

Tourgaisk Trough and northern Prc-Aral région 

is given in papers writteu by Lipman (1965, 

1969, 1972, ig75a): 

1. The distribution of ninery-eight radiolarian 

species in the Tourgaisks drough and northern 

Prc-Aral Eocene deposits is shown in the first 

paper (Lipman 1965a) of this sériés. 

2. Two zonal subdivisions based on radiolarian 

data are established: Spongurus biconstrictus - 

Middle Eocene (lower part of Tasaransk sériés) 

and Ellipsoxiphus chabakovi - Upper Eocene 
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FORAMINIFERAL ZONES OF 
THE SOUTHERN USSR 
(Krasheninnikov 1971 ; 

MSK USSR 1981, 1985) 
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Fig. 4. — Foraminiferal zones of South Eurasia comparée! to radiolarians zones (from Koziova 1993). 

(upper part of Tasaransk sériés). 

3. Spongurus hiconstrictus association of 

Radiolaria occurs together with loraminifers 

Nummulites distam, N., murchisso/ii, Cibicida 

eocaenuSi Bulimina mïtgarsînae. She believed 

these sédiments to be analogous to the Alaisk 

stage of Central Asia, and co the Buchagsk sériés 

of the Russian pktform. 

4. Ellipîoxiphîis cbahakovi occurs together with 

the foraminifer Spiroplectammina spectabilis, The 

radiolarian association can be correlated with 

Upper Eocene deposits irom the Turkesian Stage 

of Turkmenia, Kyzyl-Kum, and from the 

Ljulinvorsk Sériés of the western Siberian lowland. 

5. In the deposits from the Saksaul Sériés one 

can see a third association of Upper Eocene 

(shallow water association) Radiolaria. The 

Upper Eocene âge of the stratum is confirmed by 

molluscs {Pectunculiis aralcmh), and by foramini¬ 

fers {Bolhdnopsis carimtifbrmis tic). 

6. The fifst assemblage of radiolarians was dîsco- 

vered in the deposits of the nonhern Aral Sea 

coast sections and on Cape fsendy-Aral in thin 

layered dark, greyish-grey clays, which were 

deposited above the nummulilic limcstones, and 

also in marly clays and in the maris trom wells of 

the Chagraish plateau, in the Tumaly-Kolj village 

at Lake Tebez, in Chelkar, on Mount Tas-Aran, 
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in the Turgay and in several wells along the River 

Ashchis and in the Irgis area. This complex is 

also traced in the Buchagsk Sériés in the South¬ 

ern part of the Russian Platform, 

7- The second assemblage of radiolarians was 

encountered in sections of Mount das-Aran, on 

the northcrn coast ofTschc-Bas Bay, the Aral Sea 

and in several wells located on the Chagraisk 

Plateau in the Tumaly-Kolj village at Lake Tebez, 

in Chel-kar and in Turgay. 

8, According to Lipman, the majority of radiola- 

rian assemblages she invcstigated are characteris- 

tic of a shallow water basin. In addition to tins 

general conclusion we should say, that in Middle 

Eocene radiolarian assemblages studied one can 

see many représentatives of Nassellaria, which are 

not présent in Late Eocene associations and this 

might indicate a différence in water depth. 

The investigation carried out by Lipman on the 

Palaeogene biostrangraphy of this région was 

taken inro account by Kozlova (1984, [12]). In 

her study of Palaeogene Radioiaria from the East 

Ural slope she Incorporated in her new zonal 

.scheme some zonal subdivisions proposed by 

Lipman. However, she referred her Upper 

Eocene Heliodisvits lentis Zone to the Lower 

Eocene and subdivided the EUipsoxiphus chaha- 

kovi Zone inro rwo new zones, the Petalospyris 

fiscclla Zone and Spongotrochus paciferus Zone. 

She also introduced four new radiolarian species. 

PRE-CaSHAN REGION 

The Pre-Caspian cerricory is very large wirh its 

eastern part belonging to Turkestan, its western 
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part to Azerbaidzan, and the northern part to 

Russia. We start our description with the western 

part. 

The western part of Pre~Caspian région 

(Azerbaïdzan) 

ShemakhinO'Kobistanskaya and Apsheronian 

peninsula areas sen'^ed as a basis for Mamedovs 

(1969a, b, c. |27'29]; 1970, [30); 1973a. b, [3U 

32]; 1975, [33]) investigations of Palaeocene- 

Eocene Radiojaria discovered in the Lower- 

Upper Coun Formation. Twenty-nine new taxa 

were desccibed in his papers, and the First divi¬ 

sion of Eocene deposits according to radiolarians 

was established (Mamedov 1973a, [31]). 

Species ntenrioned by Mamedov as characteristic 

of the western Pre-Caspian région are not lound 

in the zonal scheme established by Lipman for 

the Apshenni Peninsula and Prc-Caucasus, despitc 

the fact ütat bodi biostratigraphical subdivisions 

are based on radiolarian data and werc correlated 

with the samc foraminifcral zones. However, ic is 

possible to carry an indirect, but not pure gra- 

phical, corrélation between these rwo zonations 

for Lower-Upper Eocene deposits. Unfonun- 

ately, we can not say the samc about the biostra- 

tigraphical schemc established for the northern 

Pre-Caspian région by Koziova (1993. [l4]).  

In this case it is possible to use graphical corréla¬ 

tion methods only since the author gave a coni- 

parison bciween hcr radiolarian biostrari- 

graphical zonation with that based on foramini- 

fers, which had been suggested by 

Krasheninnikov (1971) and appiovcd by MSK 

USSR (1981, 1985) for the Southern part of for¬ 

mer USSR lerricory (rhis scheme is different to 

the one gîven in Mamedovs paper). 

In a previous article Koziova (1984a). using the 

same scale, corrclatcd some. but not ail, radiola¬ 

rian zones with some diatom zones. Thus, 

Bîiruella tetradica zone (Foreman 1973) has been 

correlated with lower part of the Trinacria ven- 

triculosa àiàxovw zone (Gloser 1979). Pemlospyris 

fiscella ( Koziova 1984a) with Coscinodiscus payeri 

(Gleser 1979). Spongotrochus padferus (Koziova 

1984a) with the lower pan of Pyxilla gracilis (?), 

and Helîoducm lenth with the upper parc of 

Pyxilla gracilis (?). 

l'he easiern part of the Pre-Caspian région, 

Middle Asia 

Radiolaria were found and studied in the 

Palaeogenc deposits of Middle Asia (Lipman 

1950, [16]; 1953; Chediya 1957. 1981; 

Moksyakova 1961. [35]; 1965. 136); Kreidenkov 

& Chediya 1971; Kestner 1971, [10]) in expo- 

surcs and wells of eastern lurkmenia, Bukharo- 

Khivinsk dépréssion and south-western spur.s of 

the Gissarsk mountain range. Tadzhiksk déprés¬ 

sion and Fergana. Eocene Radiolaria from the 

Turkestanian Suge hâve been studied by Lipman 

(1950, [16]). 8he described eighteen new spccies 

found in outerops in Kyzyl-Kum. Tamdy. 

Shchulj trough, western slopc of Tamdinsk stage, 

Alt-Oi, and in the wclls near Dzhanhoi, L^sun- 

Kuduk and Cher)T [16]. The next investigation 

of Upper Eocene radiolarians from Kumsky hori¬ 

zon of Western Turkmenia vzas carried out by 

Moksyakova (1961, [35]). The investigator des¬ 

cribed eighteen new taxa. Neverrheless the radio¬ 

larians association cannot be referred to a typical 

shallow water assemblage, because of the eight 

spccies of Nassellaria présent The next paper of 

Moksyakov.i (1965, [36]) was devoted to Upper 

Eocene Radiolaria from the Kuberlinsk and 

Kerestinsk horizons of south-easrern Turkmenia, 

Kyzyl-Kum and western Turkmenia (Ustyurt and 

Krasnovüdsk plateau). The descriptions of ren 

new radiolarian taxa are given in this paper. The 

author présents a corrélaiioa (on the contrary to 

Chediya (1981) between ihe Bodraksky Stage of 

Crimea stratotype seciioa and Kyberlinsky, 

Kerestinsky and Kymsky horizons ol 3'urkmenia. 

She referred the Beloglinsky horizon of 

Turkmenia to Alminsky in Ciimca. Kestner 

(1971, [10]) discovered twelve généra of 

Nassellaria {Tripospyns  ̂Lychnocanium, Setho- 

pyramiss Sethocyrtis ̂Lophophaena, Podocyrtis, 

Theocorysy Theocyrtu  ̂Truolocanipe, Theocampe, 

Lithostrobus, Eucyrtidinn/) in Lower-Upper 

Eocene deposits of Beloglinsk, Kuberlinsk- 

Keresrinsk and Kumsk horizons, He referred 

Lower Eocene deposits to Bakhehisaraisky, 

Middle Eocene lo Simferopolsky and Late 

Eocene to Bodraksky stages of rhe Black Sca stra- 

[orype section. The majority of ihese généra (cle- 

ven) were found in Upper Eoccnc deposits 

together with the following foraminifers: 
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Acarinina rotirndimarginata, Htinîkenina atxtba- 

rnensis and Globigcrinoules subconglobatus, One 

genus wa.\ found in Early Eocene deposits toge- 

ther with Globorotalia accjua and G. mhbotinae. 

The Middie F.oeene radiulart-an association 

occurs together with Globorotalia aragonemis and 

Acarinina crassaformis. In the paper written by 

Averburg & Kestner (1973) one can find the cor¬ 

rélation made beiwecn radiolatian and hiramini- 

fer zones ot thU région. 

Chediya (1973, [6]) investigated an Early Eocene 

association of Radiolaria in the Suzaksk area, a 

Middlc Eocene association in the Alaisk area, 

and a Late Eocene association in deposits of the 

Bukharo-Khivinsk dépréssion. Judging from 

lithologie composition of the rocks and fauna 

described in this publications, the sea in this area 

was during the Early Eocene a shallow water 

basin, which became deeper in the Middie 

Eocene and reached its maximum depth in the 

Late Eocene. 

Unfortunately, information about Palaeocene 

radiolarian associations discovered in this area is 

incomplète. We found only one paper (Chediya 

et al, 1971. [5]) dealing with micro- and macro- 

faunal studies from the Bukharsk layers exposed 

in the mountain ranges of Peter-che-Firsc, 

Khodzha-IOsiati, Aryk-Tan, Istum-Tay and in 

the area Kichik-donguz élévation. Three new 

radiolarian taxa hâve been described in it, The 

association of Radiolaria occurs together with 

foraminifers. Underlying and ovcrlapping layers 

contain coral, pelecypods, gastropods, brachio- 

pods, ostracods, other macrofauna and small and 

large foraminifers. 

CONCLUSION 

As mentioned previously by Sanfilippo et al. 

(1985), in comparison with the amount of évi¬ 

dence available for calcareous microfossil groups, 

there are few localiries for which tlic change from 

the Mesozoic to the Cenozoic radiolarian fauna 

can be traced. The available evidence indicates a 

profound décline in radiolarian diversiry at ihe 

Cretaceous-Terriary boundary- A high propor¬ 

tion of Mesozoic gênera and familles became 

extinct with only a few surviving into the Early 

Palacoccnc. By early Eocene time, however, 

radiolarian généra and specics had aitaincd die 

diversity that they exhibited during the 

Cretaceous and throughout the later Cenozoic 

(Riedel & SanPilippo 1981). Thiis the radiola- 

rians clearly fulfil  one ol the requîrcments for 

stratigraphie utility, namely taxonomie diversity - 

but whai about ilieir  rate of evolucionary change ? 

Due CO the great taxonomie diversity of the 

Ççnozoic radiolarians, if is not wise to expect 

that ail species will  be comprehen.sively known in 

the neai* future, l'herefore choices will  hâve lo be 

done on which ways the pos.sible reseaah will  be 

conduct for radiolarian knowledge. Taxonomy 

must rcflcct phyJctic rclationsbips, not géométrie 

ones as in the Haeckelian system. Wc arc approa- 

ching this capabîlity in somc families but are 

from i[ for most of the spumellarian families. To 

achieve such goals, h is necessary to record diver- 

sily and stratigraphical ranges from couniries, 

which were somehow' ncglected untÜ now, such 

as the Russiaii platform. 

Studying the available literature in this field we 

hâve been faced with some problems. The majo- 

rit)- of them dcal with the establishment of a 

biostratigraphical scheme. Some of the problems 

hâve ‘objective’’ reasons: 

’f'hc connection beeween some parts of Peri- 

Tethys was not constant during Palaeogenc. 

2. Ail  processes of sédimentation were strongly 

intlueneed by transgressions and régressions 

within che basin; therefore chere is ver)' limited 

number of sections within ihe former Peri- 

Tethyan basin m which one does not find nume- 

rous hiatuses in radiolarian distribution. 

3. Some parts of dic Peri-Tethys at that time had 

long-lived basins with a well dcveloped shallow 

water radiolarian fauna and this phenomena 

makes corrélations between distant parts more 

diffîcult and indirect. 

Besides the.se objective reasons there are some 

“subjective” reasons: 

1. Scientists hâve been using different bases for 

the establishment of a hiostratigi-aphic zonation. 

2. The âge détermination of Palaeogene deposits 

in some régions (for example in Middie Asia) 

should be redone because the radiolarian assem- 
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blage was studied in tliin sections only» or becau- 

se the radiolarian association was described only 

at the generic level. 

3. Long distance corrélations requîtes that the 

taxonomy of many species be revised, as many 

identifications wcrc based only on drawing. 

Resolution ot the difficulties mentioned above 

may help us to understand the reasons for the 

existence of two different zonal scales, one pro- 

posed by Lipman (1993) and the other by 

Kozlova (1993). 

During the présent review it became apparent 

that: 

1. The presence of Oligocene-Lower Miocene 

radiolarian assemblages in the deposits exposed 

in Carpathian tolded area had not been proven. 

2. There was a contradiction betvveen the 

palaeoenvironmental reconstructions of Lipman 

(1965) and of Kestner (1971). both of *which 

were based on radiolarian associations from 

Eocenc deposits of the Bükharo (Khivinsk 

dépréssion and south) western spurs of the 

Gissarsk mountain range. According to Lipmans 

data the Upper Eocene radîolarians belong to a 

shallow water assemblage, but Kestners data sug- 

gest that the Upper Eocene radiolarian associa¬ 

tion is characterisfic of deep water conditions. 

Finding lhe solutions to these two relevant pro- 

blems would be appropriatc and fruitfui Unes for 

future research whbin the Peri-Tethys project. 
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Table 1. — Publications on Cenozoic radiolarians ordered by geographical régions (except publications dealing with the European 
part of the former Soviet Union [see Table 2]). 

LOCATION AGE TOPIC AUTHOR 

Ouater. Cachon J. etaJ. 1978 

Ouater. Evolut. Cytol. Ultrastruct. Cauhon J. & Cachon M. 1978a 

Ouater. Biol. Cytol. Ultrastruct. Cachon J. & Cachon M. 1978b 

Ouater. Taxon. Evolut. Cachon J. étal. 1977b 

Ouater. Biol. Cytol. Cachon J. & Cachon M. 1977 

Ouater. Biol. Cytol. Cachon J. & Cachon M. 1976a 

Czc Taxon. Goil R. M. 19723 

Recent Biol. Cytol. Physiol. Cachon J. étal. 1977 

Ouater. Biol. Cytol. Cachon J, S Cachon M. 1979 

Recent Biol. Cytol. Physiol. Cachon J. & Cachon M. 1980 

Czc Evolut. Kellogg D. E. 1983 

Czc Evolut. Kellogg D, E. 1980 

Ouater. Sedim. Climat. Season. product. Ecot.Casey R, E. ét al. 1971 

Czc Evolut. Kellogg D. E. & Hays J D. 1975 

Czc Taxon. Strat. Campbell A. S. 1954 

Recent Biol. Atlas General Cac^l0n J. & Cachon M. 1982a, b 

Recent Ultrastruct, Reproduct. Biol. Cytol. Cachon J, étal. 1985 

Czc Taxon. N.Sp. Campbell A. S. 1951 

Ouater. Biol- Cytol. Cachon J, & Cachon M. 1975 

Ouater. Biol. Cytol. Cachon J. & Cachon M. 1974 

Czc Mzc Biostrat Boltovskoy D. 1988 

Recent Preserv. King K. 1977 

General Technics Préparation BollûvsKoy D. et al 1983 

Ouater. Currenl Sedim. Boltovskoy D. 1988 

Recent Biol. Physiol. Reproduct. Klings, A. 1971a 

Mzc-Czc General Strat- Evolut. Kling S. A. 1978 

Preserv. Plankt. Boltovskoy D, 1981 

Czc Mzc DSDP6 Kling S. A. 1971b 

Recent Physiol. Cytol. King K. 1975 

Recent Biol. Physiol. Cytol. Diagen. King K. 1974 

Recent Biol- Cytol- Skelet. Cachon J. & Cachon M. 1972a, b, c 

Ouater. Biol. Skelet. Physiol. Cachon J. & Cachon M. 1971b 

Ouater. Cytol- Biol. Cachon J. & Cachon M. 1971a 

L.Eoc. Taxon. N.Sp. Brandi R. 1935 

Czc Taxon Evolut. Kellogg D. E 1975 

Neogene Strat. Environ. Casey R. E. & Reynolds R. A, 1980 

Taxon. Biol. Strat. General Goll R. M. & Mehnield E. G. 1979 

Czc Taxon. N.Sp. Haecket E. 1881 

Czc Taxon. Evolut. Skelet. Dumitrica P. 1983 

Czc Taxon. N.Sp. Haecker V. 1908 

Czc General Taxon. Dumitrica P. 1979 

Czc Ouater. Taxon. N.Sp. Oc. Haeckel E. 1887 

Czc DSDP1 Ewing M. étal. 1969 

Taxon. Strat. General Funnell B. M. & Riedel W. R. 1971 

Slral Taxon. DSDP9 Goll R. M. 1972b 

Czc Taxon. Evolut. Goll R. M. 1976a 

DSDP38 Taxon. GoH R. M. 1976b 

Recent Ouater. Plankt, Biol Physiol. FebvreJ- 1982 

Neog.-Ouater. Evolut. Taxon. Goll R. M. 1979 

Biol. Ecol. Flarbison G. R. eîal. 1977 
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Czc-Quater. Taxon. N.Sp. Dreyer F. 1889 

Paleog. Biozon. Strat. Cavelier C. & Pomerol C. 1977 

Czc-Quater. Biol. Evolut. Taxon. Cytol. Hollande A. & Enjumet M. 1960 

Eoc. ChediyaD. M. 1973 

Czc-Quater. Biol. Cytol. Physio. Hollande A. & Hollande E. 1976 

Mzc-czc General review Sedim. Hlll  W. 1912 

Quater. Biol. Physiol. Herrîng P, J, 1979 

Czc Evolut. Extinct. Quater. Hays J. D. & Shackleton N. J. 1976 

MzC'Czc DSDP16 Strat. Dlnkelman M- G. 1973 

Czc Taxon. Deflandre Rigaud M. 1969 

Dedandre G. 8 Deflandre-Rigaud M. 1958 

MzC'Czc Distrib. Sedim. Paleog. Hein J R, & Parrish J. T. 1987 

L.PIeist. Quater. Evolut. Knoll A. H. 8 Johnson D. A, 1975 

Quater. Biol. Cytol. Cachon J & Cachon M. 1976b 

Climat. Ecol. Environ. KrugtikovaS, B, 1969 

Czc? Mzc? Ecol. Oceanol. Biogeog. Kfuglikova S. B. 1984 

Mioc.-Quater. Strat. DSDP12 Benson R- N 1972 

Quater, Biol, Physiol. Anderson R. 0.1980 

Quater. Biol. Anderson R 0.1978b 

Biol. Anderson B. 0.1978a 

Quater. Biol. Cytol. Anderson R. 0. 1976a 

Ouater. Biol. Cytol. Anderson R. 0.1976b 

Quater. Biol. Cytol. Anderson R. 0. 1977a 

Quater. Biol. Cytol. Anderson R. O. 1977b 

Quater. Recent Ecol. Strat. Kruglikova S. B. 1901 

Skelet. Physiol. Biol. Anderson R. 0. 1986a, b 

Biol. Skelet. Anderson R. 0. et al. 1989a, b 

Quater. Recent Biol. Anderson R. 0. & Rottger R. 1986 

Quater. Biol. Skelet. Anderson R. 0. étal. 1986b 

Biol. Cytol. Physiol. Anderson R. 0. 1983 

Neog.-Quater. Evolut. Taxon. Skelet. Strat. Oceano. Lazarua D. B. e/a/ 1985 

Biol. Cytol. Anderson R. O 1984 

Evolut. Lazarus D. B. étal. 1982 

Czc Quater. Biol. Physiol, Cytol. Anderson R. 0. i985b 

Evolut. Taxon. Biol. Biogeog. Baker C. W. & Johnson D. A. 1982 

Biol. Evolut. Anderson R. 0.1985a 

Quater. Biol. Skelet. Anderson R. 0 1981 

Czc-Quater. Biol. Physiol. LecherF 1978 

Biol. Cytol. Anderson R 0 1976a 

Quater. Ecol. Biol. Anderson R. 0. étal. 1985 

Recent Quater. Biol. Skelet. Cytol. Anderson R. 0 Â Botfield M. 1983 

Skelet, Biol, Anderson R. 0. & Swanberg N. R. 1981 

Quater. Biol. Cytol. Anderson R O. e/a/. 1983 

Quater. Biol. Skelet. Anderson R O. S Bennett P, 1985 

Quater. Biol. Anderson R. 0. e/a/. 1984 

Quater. Skelet. Evolut. Bjorkiund K. R. & Goll R. M. 1979b 

Quater. Biol. Anderson R. 0. e/a/. 1986a 

Quater. Sedim. Anderson R. O. l9B6b 

Biol. Ecol. Physiol. Anderson R, O, étal. 1989b 

Czc DSDP31 üngH, Y. 1975 

Czc DSDP40 Pisias N G. & Moore T.C. Jr 1978 

Quater. Biol. Taxon Skelet. Pelrushevskaya M. 0. étal. 1976 
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LOCATION AGE TOPIC AUTHOR 

Taxon. DSDP14 Petrushevskaya M. G. & Koziova G. E. 1972 

Taxon. Strat. Riedel W. R. & Sanfilippo A. 1977 

Czc Taxon. Strat Evolut. Riedel W R. S Sanfilippo A. 1978a 

Eoc.'OIigoc. Geochron. Riedel W. R. Sanfilippo A. 1986 

Recent Phaeodar. Preserv. Runeva 1. P. & Resheinyak V. V. 1979a. b 

Taxon. Strat. Evolut. Riedel W R. 1 Sanfilippo A. 1982 

Taxon. Strat. Evolut. Skelet. Riedel W, R. & Sanfilippo A. 1981 

Recent Plankt. Sedim. Environ. Riedel W- R SSaitoT 1979 

Czc Skelet. Taxon. Ontog. Phylo. Petrushevskaya M. Q. 1987 

Pzc Mzc Czc Taxon. Skelet. Petrushevskaya M. G. 1986 

Czc Strat. DSDP Oison R. K. SGollR. M. 1970 

Czc Ouater. Skelet. Nishimura A 1982 

Mioc.-Quater. Bibliog. Nigrini C A. & Moore T. C. 1979 

Mioc. Taxon. Nakaseko K. étal 1983 

Biol. Taxon. Plankt. Page F 1984 

Taxon. Skelet Petrushevskaya M. G. 1975b 

Pzc Mzc Czc Taxon. Evolut. Skelet. Petrushevskaya M- G. 1981a 

Taxon. Skelet, Petrushevskaya M. G. 1975a 

Ouater. Taxon. Paleogeog. Plankt. Petrushevskaya M- G. 1972b 

Ouater. Taxon. Plankt. Petrushevskaya M. G. 1972a 

Recent Sedim Takahashi K, & Ling H Y. 1984 

Recent Sedim. Preserv Takahashi K. 1984 

Recent Preserv Sedim. Takahashi K. 1983 

Paleog. Geogr. Worsiey T. R. S Jorgens M. L. 1974 

Mzc Czc Techn. Yogo S. 1982 

Recent Biol Swanberg N. R. et ai 1986a, b, c 

Recent Biol. Skelet. Taxon. N.Sp. Swanberg N. R. et ai 1985 

Neog. Taxon. Strat. Zones Sanfilippo A. et ai 1985b 

Taxon. Skelet. Schaal A. 1981 

Neog. Taxon. Sanfilippo A, & Riedel W. R. 1980 

Neog. Taxon. Strat. Sanfilippo A Riedel W. R. 1970 

Neog. Taxon. Strat. Sanfilippo A. 1980 

General Shrock R R. & Twenhofel W. H. 1979 

Recent Biol. Swanberg N. R. & Anderson R. 0. 1985 

Czc Recent Biol. Swanbeig N. R. 1984 

Czc Biol. Environ. Swanberg N. R. 1983 

Mzc Czc Environ. Ecol. Geogr. Current Spaw J. M. et ai 1979 

Czc DSDP27 RenzG W, 1974 

Oligoc.-Mioc. Evolut. Moore T. C. 1972 

Czc Strat. Taxon. DSDP8 Moore T. C. 1971 

Czc Mzc PZ General Lipman R. Kh, étal. 1979 

Paleogene Mzc Strat. Lipman R, Kh. 1979b 

Czc Mzc Evolut. Taxon. Lipman R Kh. 1975c 

Czc Mzc PZ General Taxon. Evolut. Lipman R. Kh. 1979a 

Czc-Qualer Biogeog. Ecol. Climat. Morley J. J. 1980 

Czc Ouater, Biogeog. Plankt. Mast H. 1910 

Czc Ouater. Plankt. Evolut. Taxon. MerinfeldE. G. 1978 

Eoc. Taxon. Strat. MatoC- Y-&TheyefF-1980 

Cret.-Czc Taxon. Strat. DSDP10 Foreman H. P. 1973 

Cret.-Czc Taxon. Evolut. Dumitrica P. 1985 

Czc General Taxon. Foreman H. P. & Riedel W. R. 1972 

Czc Mzc? Levykina I. E. 1984 
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Czc? Mzc? Plankt. Meyen F. J. F. 1961 

Paleog.-Ouater. Taxon. Strat. Sanhlippo A & Riedel W. R. 1982 

Pzc Mzc Czc Taxon. RiedelW. R. 1967a 

Pzc Mzc Czc Taxon. Riedel W, R. 1967b 

Ouater. Skelet. Preserv.Struct 

Strat. Taxon. DSDP17 

Bjorkiund K. R iü Goll R, M. 1985a. b 

MoofeT C 1973a 

Allant. Taxon, Strat. DSDP1 Riedel W, R- 5 Sanfilippo A. 1970 

Amer.C. Allant.W. Carib. Taxon. Strat. DSDP15 Riedel W. R. à Sanfilippo A. 1973 

Amer.C. Barbados Les Antilles Paleoc.-Mid.Miocene Bi|u Duval B- efa/. 1985 

Amer.C. Carib. Czc Taxon. RiedelW. R, â Hays J. D 1969 

Amer.C. Carib. Eoc. Oligoc. Strat. Tektite Extinc. Maurrasse F & Glass B. P. 1976 

Amer.C. Carib. Czc Paleog. Ecol. Climat. Sedim. Manrrasse F. 1976 

Amer.C. Carib. Médit. Pacif. Paleoc.-Neog. Taxon. Strat. DSDP10 Santuippo A, & Riedel W. R. 1973 

Amer.C. Carib. Cuba Czc Albin E-F, 1986 

Amer.C. Carib. Cuba La Habana Paleoc.-Eoc. Albin E.-F. Fernandez G. 1985 

Amer.C. Costa Rica L.Miocene DSDP 69 Hein J. R et al 19a3b 

Amer.C. W.Costa Rica. Crel.-Paleog. Sedim. Hein J. R,e/â/. 19e3a 

Amer.C. Barbados L-Eoc.-E-Olig. EvoluL DSDP 77B 289 Sanfilippo A 1988 

Amer.C Barbados Atlant.W. Carib. Eoc. Evolut. Sanfilippo A-et a/ i985a 

Amer.N. Eoc.-Oligoc. Extlnct. Evolut. Biozon. GlasfiB, P, et ai. 1978 

Amer.N. Eoc.-Oligoc. Tektite Evolut Extinct. GlaasB P & Crosbie J, R. 1982 

Amer.N. Alabama Mississippi Eoc. Taxon, Strat. Cunningham K, M ^ 895 

Amer.N Asia Auslralia Africa Eoc. Extincl. Evolut. Tektite GlassB P, Blâl 1979 

Amer.N, C.Calil. Eoc. Taxon. Strat. Environ. Siusfofd J- R-1988 

Amer.N. Caüf. L.Eoc. Taxon. N.Sp. Clark e. L. 8 Campbell A. S. 1942 

Amer.N. Calîf. Eoc. Taxon. N.Sp. Clark B L, S Campbell A. S. 1945 

Amer.N. Calif. Czc Sedim. Conrad C S Ehlig P. L. 1983 

Amer.N. Calif. Czc Mzc? Sedim. HIndeG. J. 1894 

Amer.N, Calif. Mioc. Taxon. N.Sp. Campbell À. S. & Clark B. L. 1944 

Amer.N. Calif. Recent Current Climat. Biogeog. Environ. Boltovskoy D. â Riedel W. R. 1985 

Amer.N. Calif. Biogeog. Ecol. KlingS. A 1977 

Amer.N. Calif. Recent Current Climat. Environ. BottovsKoy D â Riedel W. R, 1987 

Amer.N. Calif. Czc Mioc. Strat. Poore R Z. er al. 1981 

Amer.N. Calif. M.Mioc. Strat. Price A. B 1975 

Amer.N, Caiil. Anlar C Neogene Strat. Climat. Environ. Ecol. Casey R, E, 1972 

Amer.N. Caiil Barbados Paleog. SaondersJ- Q-etal 1984 

Amer.N. Calif. Francise. Czc Taxon. Riedel W. R & Schlocker J. 1956 

Amer.N. Caiil. Pacif. Ouater. Strat. Taxon. Benson R N. 1966 

Amer.N. Calif. Monterey Mioc. Strat. Price A. 0 1975 

Amer.N. CaJil, Monterey Baja Mioc.-Plioc, Strat- Environ- Weaver F- M. étal-1981 

Amer.N. Carib. Allant Mexico Extinct Tektite Evolut. GlassB P S Zviiart M. J. 1979 

Amer.N. Eoc.-Oligoc. Evolut. Extinct. Glass B, P & Zwarl M. J. 1977 

Amer.N. Maryl. Mioc. Taxon. Martin G. C, 1904 

Amer.N. N.Calif. Eoc. Strat. Blueford J. R. & Brunner Ch. 1984 

Amer.N. S.Calif. Pacif. Neog. Ecol- Environ. Casey R E-e^3M972 

Amer.N. SE.Missouri Paleoc.-Eoc. Taxon. Frlzzell D. L. S Middour E. S, 1951 

Amer.N. USA Neog, Palmer A, 1984 

Amer.N, W.C.Calif. Eoc. Environ. Oceano. Blueford J- R. & White L D. 1984 

Amer.S. Chile Tripoli Taxon. N.Sp. Strat. Frenguelli J. 1941 

Amer.S. S.Brasil Ouater. Kotzian S. C. B. 1964 

Amer.S. Peru Pisco-F  ̂ Mioc. Sedim. MertzD, 1966 

Antar. Czc-Quater. Climat. Environ, N.Sp. HaysJ, D. 1965 
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LOCATION AGE TOPIC AUTHOR 

Antar. Ouater. Sedim. HaysJ. D. 1967 

Antar. Plioc-Quater. Climat. Keany J. & KennettJ. P. 1972 

Antar. Cenozoic Strat. Biogeog. Kennet! J, P. 1976 

Antar. Ouater. Environ. KennettJ, P, 1979 

Antar. Plioc. Taxon. Strat. KeanyJ.1979 

Antar. Neog. Taxon. Coco B- C 1982 

Antar. Mioc.-Quater. Strat. Nakaseko K. 1959a 

Antar. Mioc.-Ouater. Strat. Nakaseko K. & Nishimura A. 1982 

Antar. Czc Ouater Plankt. SchroaerO 1906 

Antar. Czc Taxon. Phaeodar. Popofsky A. 1908 

Antar. Ouater. Taxon. Climat. RiedeiW- R 1958 

Antar. Czc-Recent Popotsky A. 1917 

Antar. Czc-Recent Ecol. Popofsky A. 1913 

Antar. Czc-Ûuater. Taxon. Plankt. Petrushevskaya M, G. 1967 

Antar. Czc Taxon. Popolsky A. 1912 

Antar. Arct. Polar. Czc-Recent Climat Ecol Popofsky A. 1920 

Antar Atlantic Plio-Pteist. 

Neog. Ouater. 

Strat. Antar. Abelmann A & Gersonde R. 1988 

Antar, Pactf.S. Ouater. Taxon. Plankt. Petrushevskaya M. G. 1979b 

Antar. SE.Indien Oc. Ouater.(L.PIeisI.) Environ. Biogeog. Dow R L 1978 

Antar.lndian Oc. Ouater. Taxon. Skelet. Petrushevskaya M G. 1975c 

Antar.S. Ouater. Taxon Boltovskoy D & Vrba A 1988 

Antarct. Ouater. Taxon. PianHt. Petrushevskaya M. G. 1974 

Antarctic Ouater. Earîh Rotation Cyclicity HaysJ-D e/an976 

Antarctic Ouater, Climat. Extinct. Hays J. D. & Donahue J. G. 1972 

Antarctic Biosiral DSDP ChenP H 1975 

Antarctic Oligoc.-Neog. Taxon Slral. DSDP Chef! P H. 1974 

Antarctic Ouater. Climat Biozon. HaysJ. D. ÂOpdykeN. D. 1967 

Arctic Ouater. Taxon. N.Sp. Hulsemann K 1963 

Arctic Pacif.? Boréal Paleog.-Recent KozIovaQ. E. 1984a 

Asia Australie Czc? Mzc? Sedim. KobayashiT 1944 

Asta Centr.Japan Miocene Taxon. Tanaka H. étal. 1983 

AsIa China Taxon. N.Sp. Xinghui S. 1982 

Asia China Czc Biol. Xinghui S. & Zhlyuan T. 1985 

Asia China Mzc Czc Taxon. Skelet. Evolut. Tan Z, Y. Su S-H, 1981 

Asia China Gyangze Xizang Plankt. WangYuling & Sheng Jinzhang 1982 

Asia China Himalaya Tibet Xizang Czc Wu Hao-ruo 1980 

Asia China Sea E. Czc Ouater. Environ Taxon. ChenWenbin-Wang Baoyong 1982 

Asia China Xisha Islands Czc Taxon, Skelet. Zhiyuan T. & Xinghui S. 1981 

Asia E.China Sea Czc TanZh. SuX. 1982 

Asia E.China Sea Strat. Geogr. Zhiyuan T- et al. 1978 

Asia E.China Sea Czc Strat. Zhiyuan T. & Tsorun T. 1976 

Asia Eurooe ex-Ussr pre-Causasus Paleoc.-Eoc. Lipman R. Kh. 1984b 

Asia ex-Ussr N.Sakhalin Neog. RunevaN. P 1984 

Asia Himalaya Tibet LadaKh Eoc. Strat. Colchen M. étal 1987 

Asia Indones. S.China Sea Czc Ouater. LingH. Y. 1972 

Asia Japan Czc Biozon. Strat. Kitazato H. 1975 

Asia Japan Czc Mzc Pzc General Kimura T. 1944 

Asia Japan Czc Mzc Kobayashi T. & Kimura T. 1944 

Asia Japan Czc Mzc Strat. Ichikawa K. 1946 

Asia Japan Czc Mzc Ichikawa K. 1953 

Asia Japan Neogene Sugano K. & Nakaseko K. 1971 
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Asia Japan Neogene Sugano K. & Nakaseko K. 1970 

Asia Japan Mioc.-Quater. Sîrat. Nakaseko K. 1956 

A$iâ Japan Neogene Sugano K. & Nakaseko K. 1973 

Asia Japan Neogene Sugano K. S Nakaseko K. 1972 

Asia Japan Mzc? Czc? Sedim. Sugano K. 1986 

Asia Japan Mioc. Strat. Nakaseko K. 1954 

Asia Japan Mzc Czc Review Sugano K. 1975 

Asia Japan Czc UngH. Y. a Kurthara K. 1972 

Asia Japan Mioc. Strat. Nakaseko K. 1955 

Asia Japan Neog. Sugarro K. & Nakaseko K. 1968 

Asia Japan Mioc.-Quater. Strat. Nakaseko K. 1953 

Asia Japan Mioc. Strat. Nakaseko K. & Nishimura A. 1974 

Asia Japan Neogene Strat. Nakaseko K. & Sugano K. 1973 

Asia Japan Neogene Strat. Nakaseko K. e( ai 1972 a, b 

Asia Japan Geol. Strat. Nakaseko K. étal. 1979a 

Asia Japan Czc Strat. Nakaseko K. étal. 1979b 

Asia Japan Czc Takayanagi V, étal. 1978 

Asia Japan Mioc. Taxon. Strat. Nakaseko K. étal 1982 

Asia Japan Mioc.-Quater. Strat. Nakaseko K, Sugano K. 1972 

Asia Japan Czc Strat. Nakaseko K. 1979 

Asia Japan Neogene Sugano K & Nakaseko K. 1975 

Asia Japan Mioc.-Quater. Strat. Nakaseko K. & Chiji M. 1964 

Asia Japan Cret.-Czc Strat. Nakaseko K. étal. 1965 

Asia Japan Neogene Taxon. Nakaseko K. & Nishimura A. 1971 

Asia Japan Strat. Nakaseko K. & Sugano K. 1970 

Asia Japan Plioc.-Quater. Strat. Nakaseko K. 1964 

Asia Japan Mioc.-Quater. Strat. Nakaseko K. 1971 a. b 

Asia Japan Plioc.-Quater. Nishimura A. & Yamauchi M. 1984 

Asia Japan Mioc.-Quater. Strat. Nakaseko K T959b 

Asia Japan Okada H. et a/. 1982 

Asia Japan Czc Sugano K. étal. 1980 

Asia Japan Mioc.-Quater. Strat. Nakaseko K. 1969 

Asia Japan Neog. Ouater. Sugano K, & Nagata K. 1978 

Asia Japan Mioc.-Quater. Strat. Nakaseko K. 1963 

Asia Japan Mioc.-Quater. Strat. Nakaseko K 1960 

Asia Japan Mioc. Strat. Takayanagi y. et ai 1976 

Asia Japan C.Pacif. Amer.N. Calif. MIoc.-Plioc. Strat. Nagata K. 1982b 

Asia Japan Czc Skelet. Nishimura H. 1986 

Asia Japan E.Hokkaido Biostrat. Preserv. Diagen. Nagata K. 1986 

Asia Japan Equat.Pacif. Strat. Plankt. Takayanagi Y. et ai 1979 a. b 

Asia Japan Hokkakjo Mioc. Strat. Nagata K. & Ichinoseki T. 1982 

Asia Japan Hokkaido Mioc.-Quater. Strat. Nagalâ K. 1979 

Asia Japan Honshu Mioc. Biozon. Oda M efa/ 1983 

Asia Japan Honshu Czc Strat. llpmaA- e/a/. 1981 

Asia Japan NE.Honshu Strat. Amano K. 1980 

Asia Japan Pacif. DSDP56 Strat. Barron J. A. état. 1980 

Asia Japan Sendai Czc? OdaM, SSakaiT 1977 

Asia Japan Shimanto Czc Taxon. IshikawaT. 1982 

Asia Japan W.Hokkaido Strat. Nagata K. 1982d 

Asia Japan Oligoc.-Neog. LingH Y. 1987 

Asia Japan.C. Neog. Sugano K. 1982a 

Asia Japan.C. History Review Sugano K. 1982b 
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Asia Japan.C. Mioc. Sugano K. 1976 

Asia Japan.SW. Czc Mzc Ishida S. 1979 

Asia Japan.SW. Shikoku YamasakI T. 1987 

Asia Japan.SW. Maizuru Qr. Biostrat. Nishimura K, & Ishiga H. 1987 

Asia Pacif. SakaiT e/a/. 1981 

Asia Pacif. Celebes Indones. Hinde G. J. 1917 

Asia SE.Middie Tadzhikistan Paleog. Eoc. ChediyaD. M. e/a/. 1971 

Allant Norway Ouater. Skelet. Taxon. BjorkIundK. R 1974a 

Atlant. Mzc? Taxon. Ehrenberg C. G. 1854 

Allant. Ouater. Sedim. Cauiei J. P. & Cloccialli M. 1975 

Atlant. Ouater. Environ. Biogeog. Bjorkiund K. R, & Swanberg N. R. 1987 

Atlant. Ouater. Kozlova G. E. 1980 

Atlant. Recent Biol. Kleijne A. 1907 

Atlant. Cret-Ouater. Strat. DSDP2 Cita M.B. efa/.19ro 
Atlant. Czc Biogeog. Casey R- E. & McMillen K. J. 1977 

Allant. Ouater. Strat. Climat- Morley J, J, & Shackieton N. J. 1978 

Atlant. Açores Czc-Recent Plankt. Muzavor S. N X, 1981 

Allant. Amer.C. Carib. Ouater. Environ Biogeog. Casey R E. 1971a 

Atlant. Amer.C. Carib. Recent Biol. Swanberg N. R, ûtal 1986 a, b, c 

Atlant. Amer.C. Carib. Guif Mexico Ouater. Ecol. Biogeog. Casey R. E. Qtal 1979a 

Allant. Amer.C. Carib Gulf-Coasl Ouater. Environ. Ecol. Current Plankt. Casey R. E. eial. 1961 

Atlant. Amer.C Carib. S.Texas Ouater. Ecol Énvifor> Current Leavesley A et al. 1976 

Allant. Boréal Norway Ouater. Current Biogeog. Sedim. Jansen E. fit Bjerktund K. R. 1985 

Atlant. Boréal Nonway Strat. DSDP38 Dzinoridze R. N.elal- 1976 

Allant. Boréal Norway Greenland Neog.-Ouater. Evolul. Strat. Goll R, M. & Bjorkiund K. R. 1980 

Atlant. Boréal Norway Groenland Taxon. N.Sp. Goll R. M- & Bjorkiund K. R. 1985 

Atlant. Carib. Ouater. Environ. Ecol. Casey R E. 1971b 

Allant. Carib. Barbados Ehrenberg C. G 1846 

Atlant. Carib. Blake Bahama Czc DSDP44 Weaver F M. & Oinkelinan M. G. 1978 

Allant. Europe Czc Mzc Swain F- M. 1977 

Atlant. Rochall Plateau Mioc. DSDP81 Strat. Weatbarg-Smith M, J & Riedel W. R. 1984 

Atlant. S.Brasil Czc KoizianS. B, 8 Eilerl V. P. 1985 

Allant W.Norway Czc Ouater. Sedim. BjorkIundK. R, 1973 

Allant Antar. Neog. Biostrat. Abeimann A, 1988 

Atlant.E Angola Ouater. Biogeog. Environ. BjorKIund K. H & Jansen J. H. F. 1984 

Atlant.E. Morocco Mioc. DSDP5D Strat Westberg M. J. étal, ’Ô80 

Atlant.E- NW.Africa Ouater. Biogeog. Ecol Labracherie M. 1900a 

Atlant.E. NW.Africa Ouater. Current Labracherie M. 1980b 

Atlant.E.Tropic. DSDP41 Strat Taxon. Johnson P-A-1978 

AUanl.N Borea! Norway Ouater. Biol. Skelet. Plankt. Swanberg N R. & Bjorkiund K. R. 1987b 

Atlant.N, Boréal Norway Recen! Plankt Ecol- Environ. Swanberg N R & Bjorkiund K. R. 1986 

Allant.N. Boréal Norway Ouater. Biol. Plankt. Ecol. Swanberg N. R. S B/ofklund K. R. 1987a 

Atlant.N. Ouater. Recent Biogeog. Kloijne A. 1984 

Atlant.N. Ouater. N.Sp, Biogeog Skelet. Bjorkiund K R. 1976a 

Atlant.N. Ouater. Biogeog Sedim Goll R. M. & Bjorkiund K. R. 1971 

Atlant N. Strat. Taxon. Riedel W R. 1957a 

Atlant.N. Czc DSDP94 Westberg-Smith M, J. étal. 1986 

Atlant.N. Czc-Ouater. Taxon. Plankt. Skelet. Pelfushevskaya M. G. 1969 

Atlant.N. Aniar. Pacif.N. Neog. Lonbari G. & Lazarus D. B. 1988 

Atlant.N. Boréal Norvegian Sea Strat. Bjorkiund K. R- 1976b 

Atlant.N. Boréal Norway Ouater. Jôrgensen E. 1900 

Atlant.N. Boréal Norway DSDP Taxon. Petrushevskaya M. G. & Kozlova G. E. 1979 
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Atlant.N. Boréal Norweg.-Greenland Ouater. Taxon. Petrushevskaya M. G. & Bjorkiund K. R. 1974 

Atlant.N. Boréal Norwegian Sea Ouater. Climat. Environ. Bjorkiund K.R. état. 1979 

Atlant.N. Boréal Norwegian Sea DSDP38 Jouse A. P, étal. 1979 

Atlant.N. Boréal Norwc^gian Sea Eoc. Taxon. N.Sp. Bjorkiund K. R S Kellogg D. E. 1972 

Atlant.N. Boréal Norweg.-Greenl. Sea Ouater. Climat. Environ. Bjorkiund K- R.&GollR, M. 1979a 

Atlant.N. N.Sea Recent Slral. Bjorkiund K R, 19B5 

Atlant.N. N.Sea (Skagerrak) Ouater. Environ. Sedim. Bjorkiund K- R, étal. 1985 

Atlant.N. N Sea (SkagerraK) Ouater. Strat. Bjorkiund K. R. 1985 

Atlant.N. N.Sea Ouater. Strat. Biogeog Bjorkiund K. R 1983 

Atlant.N. Norwegian-Greenland Ouater Evolut. KozIovaG. E S Petrushevskaya M. G. 1979 

Atlant N. Reykjanes Ridge Czc Slral. Taxon. DSDP49 LIng H, Y. 1979 

Atlant.N. W.Norway Biogeog. Recent Season product. Climat. Bjorkiund K. R, 1974b 

AtlantNE, Ouater. Curreni Labracherie M. A Moyes J. 1978 

Atlant.NE. Neog. Taxon. Strat. DSDP48 Santilippo A. & Riedel W. R. 1979 

Atlant.NE. Méditer. Cret.'Quater. DSDP13 Taxon. Strat. Dijmitrica P 1973a 

Atlant.NE. S.Norwegian Sea Ouater. Biogeog. Ecol. Labracherie M. 1978 

Atlant.NW. Czc DSDP 93 Nishimura A. 1987 

Atlant.S. Environ. Ecol BoltovsKoy D. î980 

Atlant.S. Ouater. Sedim. Biogeog, Goll R. M. & Bjorkiund K. R. 1974 

Atlant.S. Czc-Quater. Biogeog Ecxil. Climat. MorleyJ i, 1979 

Atlant.S- Antar. S.W.Indian. Oc. Biogeog Current Sedim. Environ. Lozano J. A. A Hays J. D. 1976 

AtlantSW. Biogeog. BoltovsKoy D. 1981a, b 

Atlant.SW. Ouater. Receni Biogeog. Boltovskay D. 1978a, b 

Atlant.SW. Ouater. BoltovsKoy D S Riedel W. R. 1980 

Atlant.SW. Recent Plankt. Biogeog. BoltovsKoy D. 1982 

Atlant.SW. Recent Biogeog. Current Environ. SüllovskQy 0. 1986 

Atlant.SW. Antar. Ouater. EilenV. P-1985 

AtIant.SW. Receni Plankt. Biogeog. Boltovskoy D. 197Ô 

Atlant.W Carib. Amer.C Barbados Eoc. Evolut. Santilippo A. étal. I985a. b 

Atlant.W. Amer.C. Carib. Mexic. Ouater. Ecol. Biogeog, Sedim. Plankt. McMillen K. J. S Casey R. E. 1978 

Atlant.W. Amer.C. Carib. Mexico Ouater. Ecol. Biogeog, Preserv. McMitlen K. J. 1977a 

Atlant.W. Amer.C. Carib. Mexico Ouater. Ecol. Biogeog Preserv. DSDP66 McMillen K. J. 1982 

Atlant.W. Amer.C Carib. Mexico Czc Ouater Ecol Biogeog, Presenr. McMillen K. J- 1977b 

Atlant.W. Barbados Antilles Czc DSDP RenzG, W 1984 

Atlant.W, Carib. Neog. Taxon. Strat. Santilippo A- 8 Riedel W. R. 1976 

Atlant.W. Carib. Guif Mexico PliO'Quater. Plankt. Taxon. Environ. Casey R. E. étal. 1979c 

Atlant.W. GuIf Mexico Ouater. Ecol- Sedim. Casey R E. e! al. 1979b 

Atlant.W. Guif Mexico Carib. Calif. Czc Ouater. Strat. Environ. Plankt. Ecol. WigleyC. R, 1982 

Allant.W. Guif Siream Receni Biol. SwanbergN. R. & Anderson R. 0.1981 

Atlant. W.Tropic. Ouater. Flux Sedim. Current Preserv. Skelet. Takahashi K & Honjo S- 1983 

Atlant. W.Tropic. Ouater. Flux Sedim. Current Preserv. Takahashi K. & Hon|o S. 1981 a. b 

Atlantic Recent Ecol. Biol. Swanberg N. R; & Harbison G. R. 1980 

Atlantic Czc-Quater. Strat. MorleyJ. J. 8 Shackleton N. J. 1978 

Atlantic Czc Taxon DSDP Riedel W R_ l971a 

Atlantic Antar. Plio-Pleist. Neog. Strat. Antar. Abelmann A. & Gersonde R, 1988 

Atlantic.S. Ouater. Biogeog. Ecol. Climat. Moriey J J, & Hays J. D. 1979a 

Banda Taxon. N.Sp. Sedim. Harting P. 1863 

Calif. El Nino Ouater. Climat. Current Environ. Ecol. Casey R. B. étal. *987 

Eurasia ex-Ussr Paleog. Boréal Strat. üpman R. Kh. 1985 

Europe Austria Mioc. Taxon. Bachmann A, ét al. 1963 

Europe Belgium leper Eoc. Willems W. 1981 

Europe Carpathian Roland Mioc. Barwicz-Piskorz W. 1978 
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Europe France (Paris Bas.) Belgium Czc Sedim. Petro. Cayeux L. 1897 

Europe Italy Calabria Plio-Quater. Tripoli Strat. Sedim. Guerrera F. 1881 

Europe Italy Calabria Plioc. Sanfilippo A. 1988 

Europe Italy SIcily Tripoli Mioc. Stohr E. 1880 

Europe Italy Sicily Zancle Plioc. Taxon Strat. RiedelW, R. ef al 1974 

Europe Médit. Ouater. Preserv. Sedim. Taxon. Caulet J. P. 1972 

Europe Médit. Recent Plankt Climat Season Ecol. Massera Bottazzt E. & Andreoli M. G. 1977 a, b 

Europe Médit. Czc Recent Biogeog. Current Environ. Massera BottazzI E. étal. 1986 

Europe Médit. Czc Recent Plankt Environ. Ecol. Massera Bottazzi E. el al. 1984 

Europe Médit. Tirreno Ouater. Taxon. Poluzzi A. 1982 

Europe N.France Eoc. Sedim. Cayeux L, 1891 

Europe.E. Brno-Kralovo Mioc. Taxon Slama P. 1982 

exUssr Czc Goltman E, V. 1970 

ex-Ussr Eoc. Taxon. N.Sp. Lipman R Kh, 1969 

ex-Ussr Paleogene Czc Eoc. Lipman R. Kh. 1972 

ex-Ussr Eoc. Biozon. Zagoradnyuk V 1.1981 

ex-Ussr Paleogene Strat. Lipman R, Kh, 1975b 

ex-Ussr Crlmea Minor Asia Ecol. TchedyaD M. 1981 

ex-Ussr Don River N.Emba L.Eoc. Strat. ZagorodnyuK V 1.1969 

ex-Ussr General Czc Mzc Pzc Lipman R. Kh. 1976 

ex-Ussr Kamtchatka Runeva N P 1975 

ex-Ussr Kamtchatka Taxon. N.Sp. Balley J. W. 1856 

ex-Ussr Kuban Paleoc,-Eoc. Taxon. N.Sp. BonsenkoN. N. 1960a 

ex-Ussr Kuban Eoc. Taxon. BorisenkoN N. IQBOb 

ex-Ussr Mid Asia. Czc Mzc TsdhôdiaD. M. 1984 

ex-Ussr N.Sakhalin Mioc. Koztova G, E, 1960 

ex-Ussr NE.Azherbaidjan Eoc. Strat. Evolut. Mamedov N A. 1975 

ex-Ussr Pacif. Ouater. StreIkovA- A S Reschetnyak V. V. 1971 

ex-Ussr Paleoc. W.Kuban Eoc. Taxon. N.Sp. Borlsenko N. N. 1958 

ex-Ussr Pre-Aral Eoc, Taxon. N.Sp Lipman R. Kh. 1975a 

ex-Ussr Pre-carpath. Mioc. Runeva N. P, 1969 

ex-Ussr Pricaspian Czc Eoc. Strat. Zagorodnyuk V. 1.1975 

ex-Ussr Priscaspia. Eoc. Strat. Nikitma 1- P. & Zagorodnyuk V. 1.1981 

ex-Ussr S.Sakalina W.Kamlchatka. Mzc? Runeva N. P. 1981 

ex-Ussr Sakhalin Neog. N.Sp. Biostrat. Popova 1. M-1988 

ex-Ussr Shemakh.-Kobyst. Azerbaid. Eoc. Strat. Mamedov N. A. 1973a 

ex-Ussr Siberia Czc Mzc Lipman R. Kh. 1960 

ex-Ussr Sikhote-Alinj EliseevaV. K. et a/. 1976 

ex-Ussr Tadjiksk, Czc Strat. Goltman E. V. 1981a 

ex-Ussr Tadzhiksk Maastr.-Ouater. Goltman E. V. 1973 

ex-Ussr Tadzhikski Czc Goltman E. V. 1971 

ex-Ussr Tadzhikskoi Strat. Goltman E- V-1975 

ex-Ussr Tadzhikskoi Ouater. Strat. Goltman E, V. 1981D 

ex-Ussr Turgay Pre-Aral. Biogeog. Lipman R. Kh. & Kbokhlova A. 1.1964 

ex-Ussr Turkmen. Czc? Mzc? Strat. MoksyakovaA- M- 1965 

ex-Ussr Turkmen. L.Eocene Strat. MoksyakovaA. M. 1969 

ex-Ussr Ukrain. Carpath. Paleog. Lozynyak P. Yu. 1985 

ex-Ussr Urals Skelet. Amon E. fi  Kovallchuk A. 1.1988 

ex-Ussf W Pre-Caucasus Eoc. Krasheninnikov V, A. i960 

ex-Ussr W.Siberian L.Eoc. Taxon. N.Sp. GortrovelzA. N. 1972 

ex-Ussr W.Siberian Paleog.-Recent Biogeog. Gorbovelz A. N. et al. 1972 

ex-Ussr W.Siberian L.Eocene KozlovaG. E. & Gorbovets A. N. 1966 
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ex-Ussr W.Turkmen. L.Eocene MoKsyakovaA. M. 1961 

ex-USSR Crimea Tadzhiksk Paleog. Eoc. Chediya D. M. & Chediya 1. O. 1973 

ex-USSR N.Kamtchatka Bering S. Paleog. Averina G. Y. 1988 

Faroe Channel Ouater. Taxon. Haeckel E. 1882 

General Ouater. Taxon. Haeckel E. 1862 

General Czc-Quater. Biol. Skelet. Haeckel E. 1866 

General Mzc Czc Taxon. Skelet. Petrushevskaya M G. 1979a 

General Mzc Pzc Taxon. Petrushevskaya M. G. 1984 

General Czc Mzc? ZhamoidaA. 1.1984- 

General Taxon. RIedelW. R. 1971b 

General Mzc Czc Ouater. Taxon. Petrushevskaya M. G. 1975d 

Global Ouater. Ecol. Environ. Biogeog. Casey R, E. 1977 

Global Czc Ouater, Biogeog. Ecol. Evolut. Casey R. E. 1982 

Global Biogeog. Current Environ. Casey R. E. sfa/, 1982 

Indian L.Eoc. Taxon. Strat. Biogeog. Oc. GollR, M.&CauIetJ. P. 1985 

Indian Antarct. Czc-Recent Taxon. Planki. Petrushevskaya M. G. 1971c 

Indian E.Arabia Peru Mioc.-Recent ODP CauM J, P- & Nigrini C. 1988 

Indian Oc. Neog. Environ, Ecol, Season Current CauletJ, P 1977 

Indian Oc. Pleistocene Biosîr. CauletJ, P-1986 

Indian Oc. Neog. Sedim, Environ. CaulelJ. P. 1973 

Indian Oc. Strat. Taxon, DSDP22 Johnson D. A.1974a 

Indian Oc. Sedim. Minerai. Mn LeclaireL. et a/. 1976 

Indian Oc. Czc-Ouater. Taxon Biogeog. Current Plankt. Pelrushevskaya M, G. 1973 

Indian Oc. Antar. Ouater. Taxon. Plankt. Petrushevskaya M- G. 1977b 

Indian Oc. Antar. Taxon. Plankt. Petrushevskaya M. G. 197la 

Indian Oc. Antar. Ouater. Taxon, Planki. Petrushevskaya M. G. 1977a 

Indian Oc. Antarctic Ouater. Taxon. DSDP29 Petrushevskaya M. G. 1975c 

Indian Oc. Atlant. Plankt. Nigrini C. A. 1967 

Indian Oc. Indon. Burma Andama Isl. Czc Strat. Jacob K. & Shrivaslava R. N. 1952 

Indian Oc. Pacif.Tropical Neog. Evolut. Strat. Caulet J. P. & Nigrini C. 1988 

Indian Oc.C. Plioc. Ouater. Strat. CauletJ. P. 1979 

Indian Oc.E. Ouater. Strat. Biogeog. Johnson D ,A, 8 Nigrini C. 1982 

Indian Oc.S. Paleoc.'Eocene CauleiJ P 1988 

Indian Oc.S. Neog. Skelet. Ecol. Environ. Climat. Granlund A. H-1986 

Indian Oc.S. Ouater. Climat- Strat- CauletJ P 1982 

Indian Oc.S. Neog. Skelet. Environ. Ecol. Climat. Granlund A. H. 1984 

Indian Oc.S. Taxon. Strat, DSDP26 RIedelW. R. & SanMippo A. 1974b 

Indian Pacif. L.Neog.-Ouater. N-Sp- Phylog. Nigrini C. & CauletJ- P. 1988 

Indian W.GuIf Aden Taxon. Strat. DSDP24 RiedelW, fl. & Sanlilippo A. 1974a 

Indian.S. Paleoc. Ecol. Climat. Morley J J, 1989 

Indian.W. Neog. Taxon. Strat. DSDP25 Sanlilippo A. & Riedel W. R. 1974b 

Indian.W. GuIf Aden Neog. Taxon. Strat DSDP24 Sanlilippo A. & Riedel W. R. 1974a 

Indian.W. Oc. Ouater. Biogeog. Johnson D A 8 Nigrini C. 1980 

Indian.W. Oc. Arabian Sea Ouater. Strat. Taxon. Nigrini C. A 1974 

Indian.W. Oc. E.Somaty Basin Ouater. Sedim. CauletJ. P. étal. 1988 

Indonesia Czc? Mzc? Strat, Taxon. Tan Sin-Hok 1831 

Médit. Czc Taxon N Sp Haeckel E. 1861 

Médit. Czc Taxon. N.Sp. Haeckel E. 1860 

Médit. Czc-Quater. Acanth. Muller J. 1858 

Médit. Czc-Recent Acanth. Muller J 1856 

Médit. Neog. Taxon. Strat. Sanfilippo A. et al. 1973 

Médit. Neog. Taxon. Strat- DSDP42A SanfiHppo A, ei al. 1978 
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Médit. Pacif. Czc Biogeog. Taxon. CauletJ. P. 1971 

Médit. Pacif. Amer.C. Carib. Guff Mex. Paleoc.-Neog. Taxon. Strat. DSDP10 Sanfilippo A. & Riedel W. R. 1973 

Médit. Pacif.W. Neog. Taxon. Strat. SanfilippoA. 1971 

Médit. Tethys Taxon. CauletJ. P. 1974 

Middle*East Israël Eoc. Reiss Z. 1952 

Pacif Czc-Quater. Sedim. Preserv. Hurd J. D-1973 

Pacif. Ouater. Preserv. Hurd D. C. & Takahashi K. 1983 

Pacif. Czc Strat DSDP55 Koizumi 1. étal. 1980 

Pacif. Czc-Quater, Strat. Taxon. DSDP30 HoldsworthB K, 1975 

Pacif. Plioc.-Quater. Evolul. Taxon. Kellogg D. E.1976 

Pacif. Climat. Biozon Hays J. D étal. 1972 

Pacif. Paleoc.Eoc. Taxon. DSDP21 Strat. Dumilrica P. 1973 

Pacif. Plio-Quater. Strat. Climat. Hays J. D, étal. 1969 

Pacif. Czc Strat. Taxon. Riedel W. R. & Funnell B. M. 1964 

Pacif. Mzc Czc Strat- DSDP Riedel W. R. 1981 

Pacif. Paleoc.-Eoc. DSDP S.384 Nishimura A. 1986 

Pacif. Mioc.'Chjater. Strat. SailoT efaf-1975 

Pacif. DSDP56, 57 Reynolds R. A. état. 1930 

Pacif. Mioc. DSDP Sirat, Westberg M- J. & Riedel W. R. 1978 

Pacif. Czc-Quater. Biogeog, Ecot Oimat. Moore T. C. 1978 

Pacif. Amer.C. Carib. Guif Mex. Médit. Paleoc.-Neog. Taxon. Strat DSDP10 Sanfilippo A. & Riedel W. R. 1973 

Pacif. Amer.N. Calif. Ouater. Strat. DSDP65 Benson R. N. 1983a 

Pacif. Allant- Antar. Plioc. Strat. Climat. Keany J. 1976 

Pacif. Austraiia Sedim. Environ. Fenton M, W e/af. 1982 

Pacif. Austraiia Sedim. HindeG, J, 1893 

Pacif. Carib. Allant. Taxon. Evolut. Goll R. M. 1968 

Pacif. Carib. Allant. Taxon. Evolut. Goll R. M. 1969a 

Pacif. Equatorial Strat. Johnson D. A. & Parker F. L. 1972 

Pacif. Equatorial Ouater. Biogeog. Climat Johnson D. A. & Knoll A. H. 1974 

Pacif. Indian Oc. Paleog. Environ. Sancefta C. 1979 

Pacif. Indones. Bangka Czc Mzc Sedim. HindeG. J 1897 

Pacif. Indones. Celebes 

Padf. Indonesia Philippine Sea Paleog.-Neog. Biozon. DSDP59 

Hojnos R. 1934 

Theyer F. & üneberger P. 1981 

Pacif. Mariana Cret.-Czc-Quater. Strat, DSDPeo KlingS. A. 1982 

Pacif. Okhotsk Sea Biogeog. KrugliKovaS B 1975 

Pacif. Tahiti Strat PlanM Takayanagi V. et al. 1982 

Pacif tropical Czc Strat. Taxon. Frîend J.K. & Riedel W. R. 1967 

Padf.C. Sedim. Biogeog. Environ. Leinen M. 1979 

Padf.C. Ouater. Planki. Sedim. Ecol Biogeog. Preserv . Renz G.W- 1976 

Padf C. Equaior. Mioc. Strat. BiuetordJ. R. 1962 

Padf.C. Equatorial Ouater. Environ. Sedim. BluelprdJ. R. 1980 

Padf.C. Tropical Ouater. Taxon. N.Sp. DeflandreG. 1972 

Padf.Cent. Ouater. Taxon. Plankt Petrushevskaya M. G. 1971b 

Pacif-E. Recent Plankt. Oceano. Boltovskoy D. & Jankllevich S. S. 1985 

Padf-E. Ouater. Sedim. Johnson D. A. 1974 

Pacif.E. Strat DSDP 16 Bukry D, étal. 1973 

Pacif.E- Plioc.-Quater. Taxon. Siraf. DSDP54 Goll R. M. 1980 

Pacif.E. Ouater. Environ. Current Strat. Romine K. 8 Moore T. C. 1981 

Pacif.E- Amer C. Carib. Neog. Taxon Sfrat. OSDP68 Riedel W. R. & Westberg J. M. 1982 

Pacif.E. AmerC. off Guatemala Mioc. DSDP67 Strat. Westberg M. J. & Riedel W. R. 1982 

Pacif.E. Amer.S. Peru Czc-Ouater. Current Environ Molina-Cruz A 1984 

Pacif.E Calif. Peru Recent Plankt. Oceanot Upwell. Ecot PisiasN. G. étal. 1986 
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De Wever P. & Popova I. M. 

LOCATION AGE TOPIC AUTHOR 

Pacif.E. off Peru Mioc.-Ouate Stratig. De Wever P. étal. 1995 

Pacif.E. off Peru Neog. Strat. De Wever P. et al. 1990 

Pacif.E. Peru Mioc. Sedim, Environ. Marty R. C. étal. 1987 

Pacif.E. Peru E.Arabia Mioc.-Recent OOP Caulel J. P- & Nigrini C. 1988 

Pacif.E. Peru Nazca Ecol. Current Environ. DSDP34 Sachs H M. 1976 

Pacif.E.tropic. Plankt. NignniC. A. 1968 

Pacif.Equat. Ouater. Strat. Plankt. Nignni C. A. 1971 

Pacif.N. Bering Sea Ouater. LingM. Y étal. 1971 

Pacif.N, SE.Bering Ouater. Recent Sedim. Product. Banahan S & GoenngJ. J. 1986 

Pacif.N. Strat. Evolut. HaysJ. D. 1970 

Pacif.N. Mzc Ouater. Sedim. Preserv. Erez J- et ai 1962 

Pacif.N. Czc Biol. Sedim. KruglIkovaS. B. 1973 

Pacif.N. Ecol. Current Environ. Sachs K M-1973 

Pacif.N. Ouater. Plankt. Nigrini C. A, 1970 

Pacif.N. Taxon. Evolut. Skelet. Ecol. Sachs H. M. & Hasson P. F. 1979 

Pacif.N. (boreai-subtrop.) Czc Ouater. Environ. Biogeog. KruglikovaS. B. 1977 

Paof-N. Amer.C. Calif. Neog. DSDP63 Wolfarl R. 1981 

Pacif.N. Antar. Allanl.N Neog. Lombari G A Lazarus D. B. 1988 

Pacif.N. Navarin Bering Sea Ouater. Biogeog. Environ. BluefordJ R. 1983 

Pacif.N, S.Bering Sea L.Czc DIagen. Sedim. Hein J. R. et ai 1978 

Pacif.N. Strat. Ouinlerno P 6 Theyer F. 1979 

Pacif.N.Centr. Recent Ecol. Distrib. Kling S. A. 1979 

Pacif.NE. Czc DSDP18 KlingS A. 1973 

Pacif.NE. üngH. Y. 1966 

Pacif.NE. Ouater. Preserv. Kadko 0. étal. 1983 

Pacif.NE. Czc-Quater. Current Moore T. C 1973b 

Pacif.NE. Recent Sedim. Oceanog. Yamauchi M. 1986 

Pacif.NW, Czc Strat. DSDP55 ÜngH Y 1980 

Pacif.NW. DSDP56 SakaiT. 1980 

Pacif.NW. Czc DSDP56,57 Reynolds R A, 1980 

Pacif NW Plioc.-Recent Climat- Environ. MorleyJ- J 1987 

Pacif.NW. Sea Okhotsk Czc Ouater. üngH. Y. 1974 

Pacif.NW, Kamtchat. Kuroshio Czc Sedim. Current Popova 1. M 1986 

Pacif.S. Mzc Czc Plankt. Geogr. Slevens 198Q 

Pacii.S. Plioc.-Ouater. Lukanina 1. V. 1985 

Pacif.SE. Ouater. Environ. Biogeog. Current Ecol. Molina-Cruz A. 1977 

Pacif.SE. Antar. Czc DSDP35 Weaver F. M. 1976 

Pacif.Tropic. Indo. Neog. Strat- Johnsor>D- A et ai 1987 

Pacif.W Saipan Mariana Eoc. Strat. RiedelW. R i957b 

Pacif-W Tropical Ollgoc.-Mioc. Taxon. RIedei W. R. 1959 

Pacif.W. Taxon. Strat. DSDP7 RiedelW R & Sanfilippo A. 1971 

Pacif.W. Czc Strat. DSDP61 De Wever P 1981 

Pacif.W. Ouat Biogeog. Paleocean. Sedim. BoltovsKoy D 1907 

Pacif.W. Czc Taxon. RiedelW. R. 1952 

Pacif.W. Philip. Indian Oc. Indon. Pacif. DSDPSa Sloan J. 1980 

Pacif.W. Paleog.-Ouater. Strat. Sanfilippo A. atal, 1981 

Pacif.W.Centr.Equat. Biozon. KobayashfK ôfa/ I971 

Pacif .W.C. Taiwan Czc Recent Sedim ChBf>g y.-N. & Yeh K.-Y. 1989 

Pacific Sedim. Oceanol. Miner. Baker E. T ét al. 1979 

Pacific Neog. Earlh rotation Hammond R. S. et ai 1979 

Pacific Antar.S. Ouater. Skelet. BoltovsKoy D. & Vrba A. 1989 

Pacific Centr. DSDP33 Stral. Johnson D. A. 1976 
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Cenozoic radiolaria from European Platform 

LOCATION AGE TOPIC AUTHOR 

Pacific Equat. Mid.Mioc. Strat. Biozon. Johnson D. A. & Wick B. J. 1982 

Pacific Indian Oc. Neog. Environ. Sancetta C. 1978 

Pacific Equat. Ouater. Sedim. Current Ecol. Environ. Skelet. Takahashi K. & üng H. Y. 1980 

Pacific Equatorial Ouater. Sfral. Biozon. Johnson D A. & Knoll A. H. 1975 

Red Sea Season Environ. Biogeog. GollR, M 1969b 

Ross Sea Neog. Climat. DSDP 274 Robed C. étal. 1988 

Sidly E.PIioc. Taxon- Strat. DSOP Riedel W. R. & Sanfilippo A. 1978b 

Tethys 

Tethys Alps Carpath. Klippen 

Czc Taxon. N.Sp. Evolut. Dumitrica P. 1983a 

Hojnos R 1929 

Tethys Carpat. Romania Mioc. (Torton.) Dumitrica P. 1968 

Tethys Carpath. Mioc. Dumitrica P. et al. 1975 

Tethys Cyprus. Cret.-Czc Strat. Environ. Robertson A. H. F & Hudson J. D. 1974 

Tethys Europe Cyprus Paieoc.-Eoc. Biozon. KhokhlavaL. l E. 1988 

Tethys Europe Italy Mjoc.(Tofton./ 

Messin.)-Plioc. 

Strat. Coalongo M- L e/a/. 1979 

Tethys Europe Italy Mioc. Taxon. N.Sp. Carnevale P. 1908 

Tethys Europe Italy Mzc Czc Taxon. N.Sp. Vinassa de Regny P. E. 1898 

Tethys Europe Italy Czc Taxon. Neviani A. 1901 

Tethys Europe Italy Mioc. Vinassa de Regny P. E. 1900 

Tethys Europe Italy Calabria Czc Strat. Seguenza Q. 1880 

Tethys Europe Italy Napoli Messma Czc Ouater. Biol. Cienkowski L 1871 

Tethys Europe Italy Rotti Czc Strat. Taxon. Riedel W. R. 1953 

Tethys Europe Italy Sicilla (Tripoli) Mioc, Taxon. Strat. CoccoL 1905 

Tethys Europe Italy Sidly Mioc. Taxon. Dreyer F. 1890 

Tethys Europe Paratethys Mioc. Environ. Crisis DSDP42 RogI F. et al. 1978 

Tethys Europe Slovakia Mioc.(Badenian) Taxon. Strat. Dumitrica P. 1978 

Tethys Europe Spain Mioc. Environ. Berggren W. A. et a/. 1976 

Tethys Europe Switzerl. Mzc Czc Taxon. Jaccard F, 1909 

Tethys Médit. 

Tethys Oman 

Ouater. Environ, Preserv Anoxia Bjorkiund K. R. & De Ruiter R. 1987 

Hudson R. G. et ai 1954 

Tropic-Padf- Neog. Evolut. Levykina I, E. 1985 

Tropical Recent Sedim. Preserv. Ecol. Takahashi K, 1981 

Tropical Recent Plankt. Sedim. Takahashi K. 1982 

Tropical Padf. Mioc.-Ouater. Taxon. Plankt. NigriniC- A. 1977 

Valdivta Ouater. Taxon, N.Sp. Biogeog. Skelet. HaeckerV 1907 

W.Norway Fjord Ouater. Sedim. Environ. Aarseth 1. B. étal. 1975 

World Czc Mzc Premoli-Silva 1 étal. 1976 

World Océan. Taxon. Skelet. Petrushevskaya M. G, 1981b 

Zealand SE.Otago New sp. BensonW N. & Chapman F. 1938 
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Table 2. — List of publications dealing with Cenozoic strata of the Russian platform. Each publication has a number which corresponds to that on figures 6-14. For each publication 
the âge, région, longitude and latitude, subject of investigation, paleoenvironment and other involved fossil groupe is given. 

Author Age Région Longitude Subject of Paleoenvironment Other 
Latitude investigation fossils 

1 

Amon & 

Kovaltchuk 

1988 

Pg 
Paleocene 

Eocene 

Eastern Ural 

Turgay 

62°30'1-65°00'1E 

48“00'1-50°00'1N 

Radiolarian zonation 

established by Lipman 

for Talitskaya, 

Serovskaya & Irbitskaya 

formations. 

Talitskaya formation 

(Paleocene): recrystal- 

lized association of Ra 

dioiaria. Serovskaya 

formation (Late Eoc.) 

shailow waler asso¬ 

ciation. Irbitskaya for¬ 

mation (Mid.-Up. Eoc.) 

pelagic association. 

no data 

2 

Borisenko 

1958 

Pg 
Paleocene 

Western Kuban 

Northern Caucasus 

1 ) Beslineevsko- 

Shedok région 

2) AbinsK région 

(Goryachiy Klyuch) 

3) Seversky disiricl 

(balKa Kipashaya) 

1) 40“00'1-41"00'1E 

44°00'1-45“00‘1N 

2) 38°30'1-39"30'1E 

44“00'1-45^'00'1N 

3) 38^00-38=30TE 

48“50'1-49“00'1N 

Radiolaria from llskaya 

and Psekupskaya 

formations. 

40 new taxa described 

Shailow water 

association 

no data 

3 

Borisenko 

1960b 

Pg 
Upper Paleocene 

Éasfem Kuban 

1 ) Cossak village 

(bouiidary between 

Azovsky and Kras- 

nodarsky district) 

2) river M. Zelanchuk 

(StavropolsKy dlsfrict) 

1) 37'’30'1-40°00'1E 

46“15'1-47"30'1N 

2) 42“00'1-42“30TE 

43"30'1-44'’00'1N 

Radiolaria from Abasinskaya 

formation 

10 new taxa described 

Shailow water 

association 

no data 

4 

Borisenko 

1960a 

Pg 
Lower-Middie 

Eocene 

Western Kuban 

1) Babakov George 

(trubutary of r, Psek- 

ups), 2) district Kipu- 

ashaya (GluboKy jar) 

3) r. Shebsha-Shibika 

interflow 

1) 38°30'1-39°00'1E 

44°00'1-45°00'1N 

2) 38°00'1-38°30'1E 

48°50'1-49°00'1N 

3) not found 

Radiolaria from Zubzinskaya, 

Kutaisskaya, Kaluga forma¬ 

tions. 15 new taxa described 

Shailow water 

association 

no data 
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5 Pg South-eastern Mtddie 1) not found 

Chediya Paleocene Asta 1) Mountain 2) Khodzha: 

Kreidenkov range Peler 1sl 70"58'E 

Ashurov 2) Khodzha-Kasian 40°45'N 

1971 3) Aryk-Tau 3) not found 

4) Istum-Tay 4) not found 

5) Kichik-Donguz 5) not found 

6 Pg A- Mid.Asia A- 

Chediya Eocene 1 ) south-western 1)67"35’-67M5'E 

1973 spufs ot the GissarsK 37"30-37‘'40'N 

mouni range 2) no précisé data 

2) Tadzhiksk depres* 3)7ri9'E:40^23'N 

sion B- 

3) Fergana 1)60“30-65“00'E 

B- E.Tufkmenla 

1 ) BukharO'Khiva 

dépréssion 

40“00'-4r00'N 

7 Pg Crimea 33“00'-33"30'E 

Chediya D. M. Late Paleocene- Bakhchisaray strato¬ 44°30'-44M5'N 

& Chediya 1. 0. Early Eocene type section 

1973 (Simferopol région) 

8 Pg Middie Asia 1)64"00'-66 00'E 

Chediya Early Eocene 1) E. Turkmenia 38“00'-40"00'N 

1981 Middie Eocene {Bukhâfo-Khivinsk 2) 33''00'-33'*30 E 

Late Eocene dépréssion), 

SE ot Mid. Asia 

(SW spurs of GissarsK 

mountain range), 

Tadzhiksk dépréssion 

and Fergana 

2) Simleropolsky 

région 

44°30'-44=45 N 

9 Jurassic Ukraine 1) 32'’10'-32°20'E 

Gorbunov Cretaceous 1) Kiev (Koryukovka v.) 51°15'-51°30'N 

1971 Paleogene provinces 2) 32°30'-32°40'E 

Neogene 2) Chernigov 

(Khoimy v.) prov. 

51°45'-5r50'N 

Paleocene Radiolaria 

from Bukharsk layers 

Pélagie 

association 

Pelecypods 

gastropods 

brachiopods 

foraminifers 

ostracods 

corals 

Eocene Radiolari, are 

studied In thin sections 

from deposits of 

Kuberlinsk, 

Kerestinsk & 

Kumsk 

horizons 

no data Radiolaria in rocks 

analogues to 

Globorotalia aequa, 
G. sübubotinae 
Globigerina ara- 
gonetisis etc. 

forams’s zones 

Radiolaria (bad preserv.) from 

KashinsKaya formation (Late 

Paleocene) and BaKhchisaralsky 

horizon (Early Eocene), 

no description. 

Shallow water 

association 

no data 

Radiolaria from 1, Kath«nsKy, 

2. Bakhohisaralsky. 3. Atmifrsky. 

4. Simferopolsky. 5 Bodraksky 

formations of Simferopolsky 

région and 1. SuzâksK. 2. AlaisK, 

3. Turkeslanian 4. Rishtansk, 

5. fsfarinsk horizons of Middie 

Asia 

Alternatinn of shallow 

ar>d deep water asso¬ 

ciations in Simfero¬ 

polsky région and 

shallow water asso¬ 

ciations in Middie 

Asia 

Forams 

associations 

1. Acarima acahnata 
2. Opereuhna 
serr}iiyoHta 
3. Gltybigarapsis 
index zones 

Radiolarians of Jurassic, no data no data 

Cretaceous. Paleogene and 

Neogene summary of the 

history of the investigations, 

no description or plate. 
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Author Age Région Longitude 

Latitude 

Subject of 
investigation 

Paleoenvironment Other 
fossils 

3) Poilava 3) 34'^00 -35"00'E 

(Vûlynsk) provinces 49=00-50"00'N 

4) Odessa 4) 30 ^30'-31 ^00'E 

(Khollodny v.) provinces 46=30'-47’00'N 

10 Pg Middie Asia. BuKharo- 1 ) no précisé data Eocene Radiolaria Pélagie E. Eocene: 

Kestner Eocene Khivinsk depres&ion 2) not found from Beloglinsk, association Globorotalia- 

1971 (1-5) and 3) not found Kuberlinsk, in Upper aequa ̂

SW spurs ot the 4) not found Kerestinsk Eocene G. subbotfna. 

Gissarsk mounialn 5) territory between horizons shallow water M- Eocene: 

range (6-7) Khiva in Lower Globorotalia 

1 ) Kushab (60'’49'E;41'’25'N) Eocene aragonansis, 

2) Khalar and BüKhara Acarinina 

3) Pamuk (64°26'E;39=47'N) crassaformis. 

4) Lakkent 6) 66=30'E:38'’24 N L. Eocene; 

5) Razak 7) no précisé data Acarinina 

6) Dekhanobad rotundimarginata. 

7) Toichisai 

11 Pg Ust Yurt no précisé data Oligocène Radiolaria Shallow L. Eocene 

Kestner Oligocène Aidzhankos area. water Lenticulina 

1973 a Barsâkeijmesski) association hermanni + 

trough Oligocène 

BoHvina 

antegreassa 

12 Pg Middie Povolshie, 1)48° 25'-48° 30'E 9 radiolarian assem- Alternation L. Paleocene diatoms 

Kozlova Upper Eastern Ural. 53® l5'-53'' 2Û N blages are given, of shallow zones:1 ) Trinacria 

1984a Paleocene Western SIberla 2)48' 45 -48 48 E 7 rad zones esfablished and deep water herbeigiâna, 

Lower 1 ) Syzran 53'^50'-53'-57N in different formations associations 2) Tnnacna 

Eocene 2) Sengiley 3) 48^22-48‘'25 'E from Povolshie. E. Ural of Radiolaria ventnculosa 

3) Oulianovsk 54“ 19 -54“ 20 N W Siberia 3) Coscinodiscus 

4) Korsbevka 4) 48' 10'-4a" 15 E 4 n. sp. are described uraiensis 

5) Insa 54“ 15'-54= lO^N Early Eoc. Z.; 

5) 46° 20'-46°21E 1 ) Coscinodiscus 

53 '-'SO -SS'’ 51 N payer!. 2) Pyxilla 

gracilis 

13 Pg Pre-Caspian région 1)53“ 56'E: Phylogeny and description no no 

Kozlova Upper 1) Miyalinskaya-r.Uil 48° 55 N of Axoprunum. Heliodiscus, data data 

1990 Paleocene V. Miyaly 2) 53° 00 -53"-30 E Tripodiscinus. 

Lower, 2} Kamiskolskaya 48° 30 -49° 30'N Clathrocydas. Lychnocanum 
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CD Koziova 

'T' 1993 

CD 

Middie, {near Akshatau{?)) 3) 54° 13'E: 

Upper 3) Lybenka 50° 22'N 

Eocene Voronesh anticline 4) 39° 52'E 

4) Kantemirovka 49° 4Û'N 

5) River Don bassin 5) no précisé data 

Pg 1-9) 1)36°44'E:49°51'N 

Upper Voronesh anticline 2) 36°44'-37°30'E 

Paleocene 10-19) 49°51'-49°30'N 

Lower, Middie Povolshie 3) + 4) not found 

Middie, 20- 28) 5) 39°52'E;49°40'N 

Upper Eastern Ural 6) 41°15'-41°80'E 

Eocene 29- 34) Pre-Caspian 50°10'-50°20'N 

58- 60) W.Siberia 7) not found 

8) 33°49'E;45°5rN 

1 ) Russkie Tishki 9) 42°00'-42°10'E 

2)-h3) River Oskol 49°40'-49-'50'N 

4) Deresovka 10) 46°50 E:49°25'N 

5) Kantemirovka 11) 12) 13): =2) 4) 5) 

6) Nikolskoe 14) 47°09'E;53°40'N 

(near Kalach) 15) 46°35'E:53°08'N 

7) Baltinovsk 16) see Syzran n°1 

8) Vorobjevka 17) 18) 19) : 

(n.Vorontsovka) 45°00'-47°30'E 

9) River Mishkova 52°00'-52°30'N 

(near Meshkovskaya) 29) +30) +31): 

10) Dzhanybek 54°30'-57°30'E 

11 ) Korshevka 47°00'-49°00N 

12) Sengiley 32) 57°06'E;49°09'N 

13) Insa 33) 61°14'E:48°36'N 

14) Balashejka (near 34) 62"30'-65°00'E 

Barysh-Kuzovatovo) 47 30'-48 OO'N 

15) Kuznetsk 58) + 59) see loc. n°2, 3 in 

16) Suchanovka Koziova 1984 loc.n°12) 

17) Kiselevka+18.r. 60) no précisé 

Alaj +19.Diupa location 

29) North Emba 55°00'-57°00'E 

30) Emba 

31) South Emba 

32) Ternir 

33) Irgiz 

34) West Kazachstan, 

welt 125 

58) +59) 

60) Uspenskaya well 

48°30-49°00'N 

& Phormocyrtis of 

Eocene-Upper Paleocene 

deposits is given 

The biozonation for 

boréal province is introduced 

Radiolaria of boréal no Corrélation 

province data of zonal subdivision 

The scheme of based on 

Upper Paleocene radiolaria, 

Eocene Radiolarian planctonic, 

zones corrélation foraminifera. 

is given for nannoplankton 

North Caspian Sea, and dinoflagellates 

River Don, River Volga 

middie flow, 

East Ural slope 

Western Siberia 

is given 
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Author Age Région Longitude Subject of Paieoenvironment Other 

Latitude investigation fossils 

15 Pg Pre-Caucasus 1 ) no précisé data 42 new Shallow Early Eocene 

Krasheninnikov Lower, west 2) no précisé data species and water foraminHera zones 

1960 Middie, 1 ) Moldavano-Psifsk 3) no précisé data 2 new généra association Globorotalia subbotinae 

Upper 2) Zybsinsk area 4) 42  ̂25'-42" 30'E are described Low-Middle Eocene 

Eocene 3) ravine Kjpyachaya 46^15'-46  ̂30'N and Mid. Eocene Rad's 

4) ravine Solenaya assemblages are 

discovered within 

foraminilera's zone 

Globorotalia 

aragonensis 

16 Pg Turkesîan, central 1) Tamdybulak(?) 18 new taxa described Shallow water no 

Lipman Eocene Kyzyl-Kum:l) Tamdy 64"36'E;4r46N in Eocene association association data 

1950 2) Shchulj trough 2), 3) not found of Radiolaria 

3) Chetyr well 4) TamdytauK?) 

4) W. slope ol Ihe 63''20'-63“30'E 

Tamdinsk stage 41-15-41‘’25'N 

W. Kyzyl-Kum 5) 34»20-E 

5) DzhânKoi 45"40N 

6) Ak-Oi 6) not found 

7) Usun-Kuduk. 

S.-W. Kyzyl-Kum 

7) not found 

17 Cr SE&W 1)63“40*E 1 ) The distribution Alternation of Spongurus 

Lipman Maestrichtian Turkmenla SS^'ISN of 98 species is deep water biconstrictus 

1965 Turgai. 2) 64'’06'E given in the Eocene and shallow association 

Danian Northern Pre-Aral 52'^22N deposits water occurs 

Pg 1 ) Kustanai 3) 61'-'06 E 2) Two zona! subdivi¬ Radiolarian together 

Paleocene 2) Semiozernoe 46"07'N sions based on Radio¬ association with 

Eocene 3) Saksayl’sk 4) 59^29 E laria are estâbli- foraminifera 

4) Mis IzyrHly-Aral 45"48'N shed a) Spongurus Nummulites 

5) Baikonur 5) e6“03'E biconsthdus disîans 

6) fiver Turgaj 47’50N b) Ellipsoxiphus N. murchissoni 

{middIe flow) 6+15) 60'’12 E chabakovi in etc. 

7) AralsK 48'^49‘N Tasaransk sériés 

8) Kushmurun 7) 6r43'E 

9) Semiozernoe 46=56'N Ellipsoxiphus 

10) Amangeidy 8) e4'’37’E chabakovi 

11) Chelkar 52^30'N association 

12)Togyz 9) 64‘’06'Ë of Radiolaria 

13) Mountalns 52"22'N occurs together 
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Tas-Aran 10)65°irE 

14) Tshchebas guif 50°12'N 

15) Aktogai 11 ) 59°39'E;47°48'N 

16) lrgiz 12) 60°32'E:47°32'N 

17) Turgai 13) 59‘'20'-59°40'E 

46°15'-46°20'N 

14) 59“40'-59“45'E 

46“05'-46°10'N 

16) 6ri4'E 
48"36'N 

17) 63“25'E 

49“ 38'N 

18 Pg Northern Pre-Aral 1) not found 

Lipman Paleocene TurgaiskTrough 2) 57°30'-58"30'E 

1976 Eocene 1) Mount Tas-Aran 45''45'-47“00'N 

Cr 2) Chagrayskoye 3) 59°39'E 

Maestri- Plateau 47“48'N 

chtian, 3) Chelkar village 4) not found 

Danian 4) Lake Tebes 5) not found 

5) Tumaly-Kolj vil.  6) 63'’25'E 

6) Turgai village 49“38'N 

7) Saksaulskiy 7) 61“06'E:47“06'N 

8) Belgorod 8) 36“36'E;50°38'N 

9) Astrakhan 9) 45“30'-46“30'E 

10) Krasnovodskoe pl. 46°00'-47'’00'N 

11 ) Kustanai 10)52''35'-52°40'E 

12) Emba 40“10'-40°15'N 

13) Bukhara (région) 11)62“30'E 

14) Chardzou (?) 52°25'-52°35'N 

Komsomolsk 12) 54°30'-57“30'E 

(between Ashkhabad 47“00'-49°00'N 

and Bukhara) 13) 64“10'-64°30'E 

39“20 -39“30'N 

14)63“34'E;39°01N 

19 Pg Turgaisk Trough, locations are the 

Lipman Eocene Northern Pre-Aral same as in 

1969 Lipman 1965 

4:^. 

with 

foraminifera 

Speroplectammina 

spectabilis 

The map with no no 

Conocaryomma data data 

aralensis 

occurrences is given 

New Family-Conosphae- no no 

ridae, new subfamily data data 

Conocaryomminae, new 

genus Conocaryomma 

and 2 new species 

C. aralensis, C. lentis 

C
e

n
o

z
o

ic ra
d

io
la

ria fro
m

 E
u

ro
p

e
a

n P
la

tfo
rm

 



G
E

O
D

IV
E

R
S

IT
A

S 
• 

1
9

9
7 

• 
1

9
(2

) 

Author Age Région Longitude Subject of Paleoenvironment Other 

Latitude investigation fossils 

20 

Lipman 

1972 

Pg 
Eocene 

TurgaiskTrough. 

Northern Pre-Aral 

ail location from 

Lipman 1965 

21 

Lipman 

1975a 

Pg 
Middie 

Eocene 

Northern Pre-Aralie 

1) Izyndy-Aral 

1)59"29'E 

45‘-48'N 

22 

Lipman 

1982 

Pg 
Oligocène 

Northern Pre-Black 

Sea 

1 ) Lower Serogozsky 

région of Khersonsky 

district 

1) 32'’00'-32“30'E 

46°25'-46°50'N 

23 

Lipman 

1984a 

Pg 
Paleocene 

Eocene 

Oligocène 

Nonh Western 

Caucasus and 

Apsheron 

peninsula 

24 Pg Crimea. 1) 33^53'E 

Lipman Upper Bakhchisaray area 44M4'N 

1984b Paleocene 1) Bakhchisaray 2) 33"50 -34"10'E 

(v, Slaroselie) 44’30'-44“40'N 

2) r. Kacha 

(V Predusheinoe) 

3) SuvIuKaja Mounl. 

4) r. Belbek 

(near Bakhchisaray) 

5) Bakhchcsaray 

(quarry ot cements 

factory) 

6) Kizii  Djar Mountain 

(v. Pochtovoe) 

3) not found 

25 Pg North Eurasia no précisé data 

Lipman Paleocene 

1993 Oligocène 

Eocene 

11 new species and Shallow no 

11 new genus are water data 

described association 

4 new species of Shallow Nummulites 

Radiolaria are water + 

introduced association Foraminifera 

2 new species of Shallow Foraminifera 

Radiolaria are water + 

described association mollusc fauna 

Corrélation of the Shallow Foraminifera 

stratigraphical divi¬ water scale 

sion of the Paleocene 

and Eocene stages based 

on Radiolarians and 

Fora minifera 

association is provided 

Pg Radiolaria. Shallow Foraminifera 

conclusion: impossible water scale 

to compare rad's asso¬ 

ciations of Crimea and 

Middie Asia. 

No Radiolaria record 

hâve been found in the 

sections of r Belbek, 

cernent quarry near Bakh- 

chisarai, m. Kizil-Djar  

(near v. Pochtovoe) 

and V. Staroselie 

association is provided 

Radiolarian zonation no Corrélation 

for the North Eurasia data with 

is provided and foraminifera’s 

correlated with the 

rad’s zonation sugges- 

ted by Sanfilippo, 
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Westberg & Riedel. and 

1981 for the Paleogene nannoplankton’s 

deposits of the zonation 

océans tropical realm is made 

26 

Lozyniak 

1985 

pg 
Eocene, 

Oligocène 

Ukranian Carpatians 

Skybe zone 

1 ) river Cheremosh 

2) r, Prut 

3) r. Stryy 

4) r. Dnestr 

1) 26=00'-25"30'E 

48i0'-48-30'N 

2) 25"00 -26 OO E 

48’30'-48 35'N 

3) 23^30 -24WE 

49‘^10‘*49“30'N 

4) 24“10'-24‘’30'E 

49'^20'*49''40'N 

Poor to moderate 

preserved radiola- 

rian associations 

hâve been studied 

no 

data 

no 

data 

27 

Mamedov 

1969a 

Pg 
Eocene 

Azerbaidjan 

1 ) Shemakhino- 

Kubâstanskaya area 

2) Apsheronian 

peninsula area 

1) 48‘‘25-48*30'E 

40W-41-30'N 

2) 49"30'-50"30'E 

40M0'-40 40 N 

6 new radiolarian 

species are described 

no 

data 

Globorotali 

crassaformis, 

Globiger inoita 

index, 

Globigerina 

turkmenika, 

Globorotalia 

aragonensis 

28 Pg Azerbaidjan 1)a- 48°37'E 6 new radiolarian no no 

Mamedov 

1969b 

Eocene 1) South-Eastern 

Caucasus 

a- Shemakhino- 

Ismaillinsky. b- Kubastan 

2) Apsheronian 

peninsula 

40°38'N Shemakha 

48"10'E;40°46'N 

Ismailiy. 

b- 48"33'E;4r23N 

Kubastan 

2) 49^30“*50"30'E 

40"10'-40‘40'N 

species are described data data 

29 Pg Azerbaidjan 1)48°45'-49"30'E 6 new radiolarian no no 

Mamedov 

1969c 

Eocene 1) Sumgait river 40"30'-40°50N species are described data data 

30 Pg Azerbaïdjan 1) not found 6 new radiolarian species no no 

Mamedov 

1970 

Middie 

Eocene 

North-East part 

1 ) village Kirovka 

are described from deposits 

of Low. Coun formation 

data data 

31 Pg Azerbaidjan 1). 2) see Mamedov 5 new radiolarian no Globorotalia 

Mamedov 

1973a 

Up. Paleocene 

Low.. Mid.. 

Up. Eocene 

ail locations ot 

the samptes are 

from previous 

publications 

1969b 

3-7) no précisé 

data 

species are described data crassaformis 
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Author Age Région Longitude 

Latitude 

Subject of 

investigation 
Paleoenvironment Other 

fossils 

32 Pg Azerbaïdjan 1), 2) see 5 radlolarian associa- no 8 biostratigraphical 

Mamedov 

1973b 

Eocene 1) Shemakhinskaya 

area 

2) ismaillinskaya area 

3) Kirovka village 

4) Agdara 

5) Gadshili 

6) Khiljmili  

7) Dijally  

loc. n’’  28 

3-7) not found 

tive zones are esta- 

blished in Sumgaits- 

kaya and Low , Mld., 

Up. Coun formations 

and correlated 

with 6 Foraminiferal 

biostratigraphical 

zonation 

data subdivisions 

based 

on 

foraminifera's 

data 

33 Pg Azerbaïdjan AH locations 3 stages in the deve- no First stage coïncides 

Mamedov 

1975 

Lower 

Middle 

Upper 

Eocene 

are from 

previous 

publications 

lopment of Eocene 

Radiolarians are given 

1- Early Eocene. 2- Mid. 

Eocene, 3 - Late Eocene 

data with Globorotalia 

suboîinae 

Second stage 

with Globorotalia 

crassaformis 

Third stage with 

Globigennoila index 

34 

Mamedova. 

Mamedov 

1970 

Pg Azerbaïdjan 

1 ) Gadzili village 

2) Shemakhinsk area 

no précisé data Plates with the âge, 

lilhology and Radiola- 

rian assemblages are 

provided 

no 

data 

Correlalion 

with foraminifera 

data is made 

35 Pg Western Turkmenla 1) not found 18 new species of Deep water no 

Moksyakova Upper 1) Southern Usi Yurt 2) 54“30'-54‘’50’E Radiolaria are de- association data 

1961 Eocene 2) Maili  and Boishoi 

BalKhan 

3) Koimal-Dag 

4) KrasnovodsKoe 

plateau 

5} Usbolsk corridor 

6) Efbent Tashaus 

(Contrai Karakums) 

39=10 -39 30'N 

3) not found 

4) 52=30 -53 OO'E 

40 10 -40 20'N 

5) 55"00 -SS^SO E 

39 00 -39 20'N 

6) 59'58'E:4r49 N 

scribed from Kumsky 

horizon 

alternating 

with shallow 

water asso¬ 

ciation 

36 Pg Turkmenia 1)52'=55'-52^57E 10 new radlolarian Deep water no 

Moksyakova Upper l)hole 304(Kara- 41 10-41 -ISN species are descri- association of data 

1965 Eocene Bogaz-Gol gui() 

(N-W bay) 

2) exp.S |Kara-6ogaz- 

Gol gulf] (South pari 

Omchali) 

2) 53H4'£ 

40*^38 N 

3) 53=45 -53'50 E 

40"05'-40^’10'N 

4) 59 WE 

bed from Kerestinsky 

and Kyberlinsky 

horizons 

Radiolaria 
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37 

Nikitina, 

Zagorod- 

nyuk 

1981 

38 

Radionova 

Khokhlova 

1994 

3) hole 3 (150 km to 42=28'N 

the West from Kras* 5) 59"58 E 

novodsk) 41‘'49'N 

4) Nukus 6) 58^24'E 

5) Tashauz 40“12'N 

6) Darvaza 7) 58'18 Ê 

7) Sernyy Zavod 40^00'N 

8) Chardzhou 8) 63"34 E:39°09'N 

9) hole 35 9) 63^00-63^10'E 

37"30'*37"40'N 

Pg 1) Lower Don bassin 1)40'^00 -4rOO'E Eocene Radiolaria and Plate illustrâtes Zonation 

Eocene 2) Norrhern Pre Caspian 47''00'-48"00'N Foramlnlfera. 1 ) Range-charts shaliow water- based 

(rivers Sagiz* Emba) 2) Emba (see loc n 18) of Eocene benihic loram*nifera radiolarians on Foraminifera 

50^00'-55^00'E from South Sagîz - Easfern Pari and data is 

3) Ergen-eastern Pre- 47''30'-48'30‘N of Russky plattorm and foramini feras give 

Azov (western part 3) 37"30'-40''00'E Serfsky plate is given, associations 

of Karpinsky swell) 45^00'-47-30'N 2) Corrélation of radiolarian 

and foramlrrtferal biostratl- 

graphic zones is made 

Pg A- Crimea 1)33"20'E:45''12'N a) Nannoplankton and Radiolarian Nan no- 

Up.Paleocene 1) Eupatoria 2) near Feodosiya. foraminifera's biostrati- as semblages plancton 

formations 2) Nasypnoe no précisé data graphy. b) Paleogene are of foraminifera 

Goryachii B- Caucasus 35^23‘E:45^03'N épisodes of biogenic shallow-water silicoflagellates, 

Klyuch. 3) Anapa 3) 37"20'E:44 54 N silica accumulation origin except diatom 

and Abaza C- Western Ukraina 4)100-200 kmSof correlated with trans- Mid.Eocene 

Lower Eocene 4) Shibik river Novor ossiysk gressive-regressive association 

Formations; 5) Glubokil Yar 37=46'E;44M4 N cycles c) The list of discovered 

Cherkess, Zybza. 6) Balka Kipyach'ya no précisé data Radiolarian taxa, found in Dagestan 

Kutaisi (r. Belaya) 7) Balka GluboKaya 5) no précisé data in Dp. Paleocene (Rubas-Chai r.) 

Mid. Eocene 8) Pshish river 6) no précisé data Low. and Mid. 

Formations: 9) Kurdzhips river 7) no précisé data Eocene and Oligocène 

Kaluga and 10) Laba r. 8) near GoryachI deposits is provided 

Khadyzhensk 11) Belaya r. Klyuch, 

(western Kuban) 12) Kuban r. 39^'18'E;44''36'N 

Oligocène 13) Kheu r. 9) no précisé data 

Khadsum 14) Unjkh r. 40'--44’E.:44°39'N 

horizon of the 15) Rubas-Chai r. 10) near Labinsk 

Maikop Group 16) nofthern Kobystan and Shedok 

(15,16) western part 40"50'E:44°13'N; 

of Casptan Sea 11-17) no précisé data 

17) Karagje dépréssion 18) 55"30'-55“20'E 

13) Bol'shoi Balkhan 

mountains 

39"00‘-39°20'N 

3 
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Author Age Région Longitude Subject of Paleoenvironment Other 
Latitude investigation fossils 

39 Neogene Pre Carpatian 1)24"20'E:49"02N Lower Miocene generic no no 

Runeva Miocene 1 ) Kalush'Zoljny» (Kalush) composition ot the data data 

1969 zone 2) no précisé data radiolarian association 

2) Vyrva r 3) no précisé data from Vertwvelsk iayers 

3) Banevichi v. 4) no précisé data of Vorotyshchensky senes 

4)TarnavKar, is provided 

40 Paleogene Pre Carpatians. 1)23°31 E;49=16'N 6 radiolarian taxa were no Oligocène Globo 

Subbotina Neogene East Carpatians 2) no précisé data found. Préservation is data rotalia 

1960 Oligocène 1) Vorotyshche r. 3) no précisé data very poor. denseconnexa 

Lower Pollanltsky, (near city Redeposition subbotinae. 

Miocene Vorotyshchensky, Truskavets) Gtobigerina 

Zagorsky 2) Stonilsa r. pseudoôdita 

sériés 3) Tysmenitsa r. Miocene 

redeposition of 

Foraminifera has 

been observed. 

41 Pg Voronesh anticline 1)40°35';50°2rN Early, Middie, Late no no 

Tochilina Upper 1 ) Russkaya 2) no précisé data Eocene radiolarian asso¬ data data 

1969 Paleocene, Zhuravkav, 3) no précisé data ciations are given, no 

Lower 2) Eryshevka v. 4) no précisé data Radiolaria in Oligocène 

Middie 3) Semenovka v. 5) 40"07'E;50‘^28 N sédiments 

Upper 4) Gavniinsk 

Eocene 5) Pavlovsk 

42 Pg Voronesh anticline 1) Rossosh-39'’35'E Up. Paleocene Alternation Up. Paleocene 

Tochilina Upper 1 ) tôrrilory wlthin 50’12N (Sumskaya form.) of shallow alternation of 

1975 Paleocene square; Rossosh v.- Losevo- 40'02 E Low. Eocene and deep radiolaria & 
Lower Losevo V. KalâOtv 50'41 N (Kanevskaya f ) water Molluscs bearing 

Eocene Boguchar v Kaiach- 41'02E M. Eocene (Kie^«' radiolarian deposits 

MIddte 2) near Chuguev v. 50''26N kaya form.), Up. associations Low. Eocene 
Eocene 3) near Belgorod v- Boguchar- 40“34 E Eocene (Kharkov- Radtolarians 

Upper 4^ near Obojan v. 49 5S N skaya formation) with Foraminifera 

Eocene 5) near Kantemirovka v. 2) 36^44'E;49"5rN Three penods ot radio¬ Mid. Eocene 
6) near Veshenskaya v 3) Belgorod larian fauna develop¬ Radiolarlans. with 

4) no précisé data ment are established Foraminifera & 
36-36 E;50^38 N (• Late Paleocene- Molluscs 

5) 39 52 E Early Eocene Up. Eocene 

49 -40 N K- Late Eocene-Klevsky alternations of 
6) 41^45'E;49'39 N III-  Late Eocene-Kharkovsky Molluscs & and Rad. 

bearing deposhs 
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43 Pg Russian platform 1) 40°00'-41°00'E 3 different Radiolarian Deep-water 

Zagorodnyuk Upper 1) Lowerflow of the 47"30'-47“45'N associations for the and 

1969 Eocene Don river 2) see loc n°14 Lower Don river flow shallow 

Pre-Caspian lowland 3) a- Sal’sk- and 4 assemblages for water 

2) the bassin of the 4r33'E:46°30N Northern Emba (Pre- Radiolarian 

Northern Emba b- Alexandrovskoe Caspian) hâve been association 

Azovo-Kubansk (Stavropol)- described 

through and 42'’59'E:44M5'N Kuberlinsk, Ke- 

3) Azov c- 38"57'E:46-^05'N restinsk, Kumsk 

élévation d- 39"45'E:47'’15'N and Beloglinsk layers 

a- Sal’sk 4) (North Pre-Caspian) from Emba and 

b- Alexandrovskoe a- 40M0'-40“40'E (Northern Pre-Aral) 

c* Kanevskaya 47°10'-47°00'N Tasaranskaya, 

d- Rostovskaya b- 44°52'E;46°17'N Saksaylskaya, 

4) SalO'Manych 

inter-fluve 

a- r. Manych 

b- western Ergen 

(Ulan Erge) 

Cheganskaya 

44 Pg Russian platform no précisé data Peculiarities of the no 

Zagorodnyuk Eocene Lower flow of the morphological struc¬ data 

1975a Don river ture of some Sphaer- 

oidea and Discoidea 

45 Pg 1 ) South-Eastern part no précisé data The taxonomical compo¬ Shallow 

Zagorodnyuk Mid.,Up. part of Russian sition of radiolarian water 

1981 Eocene platform assemblages from radiolarian 

boundary 2) Eastern Pre- Bakhchisaraisky and associa¬ 

Caspian Simferopolsky layer tions 

is described 

no 

data 

no 

data 

corrélation 

with 

biostratigraphical 

zonation based 

on foraminifers 

data is provided 
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De Wever P. & Popova I. M. 

Fig. 6. — General map of eastern Peri-Tethys domain showing the investigated régions listed on Table 2. Main areas of investigation 
are marked with grey zones. The numbers refer to those given on Table 2. Detail maps are provided from west to east on Figs 7-22. 
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Cenozoic radiolaria from European Platform 
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Fig. 7. — Location map of sites used in previousiy published investigations of Ukraine, south of Lvov (25'’E, 50°N) 
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Fig, 8. — Location map of sites used in previousiy published Investigations of Ukraine, northern Black Sea région, near Odessa 

{31'’-34''E. 45“N) . 
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Fig. 9. — Location map of sites used fn previousJy published investigations ol the northern Black Sea région Crimea (31°-36“E). 
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-Kéré~Bogéé~ 
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tjl • K-iindihlk 
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/ Kari'Kila 

GREAT/DESERT SALT 

Fig. 10. — Location map of sites used in previousiy published investigations of the east Caspian Sea, Krasnovodsk area {55°E). 
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Fig. 11. — Location map of sites used in previousiy 



De Wever P. & Popova I. M. 

37*E 38^E 39^E 

Fig. 13. — Location map of sites used in previousiy published investigations of the northern Black Sea région in the 

Lougansk-Stakhanov area (37°-39°E, 48”-49“N). 

Fig. 14. — Location map of sites used In previousiy published investigations of eastern Ukraina and south-western Russian platform, 

Kharkov-Volgograd area (40°-45°E, 50°N). 

462 GEODIVERSITAS • 1997 • 19 (2) 



Cenozoic radiolaria from European Platform 

41®E 42*E 43*E 
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Fig. 16. — Location map of sites used in previousiy published 
investigations of the north-eastern Black Sea, Krashnodar- 
Maïkop-Stavropol area (37“-43®E. 44'’-45^N). 
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Cenozoic radiolaria from European Platform 

40*E 

Fig. 17. — Location map of sites used in previousty published investigations of the eastern Black Sea, and eastern Ukraina-south- 
western Russla: Kharkov, Rostov-on-Don and Volgograd régions (40“-45°E, 50‘"N). 
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Cenozoic radioiaria from European Platform 

45*E 50*E 

Fig. 19. — Location map of sites used in previousiy published investigations of the middie Volga between Saratov and Kuvbishev 
(40°-50°E, 52"N). 

46*30’E 48*E 49«3n'P 

42*N 

41»N 

Fig. 20. — Location map of sites used in previousiy published investigations of Azerbaidzan, Baku area {46°-50"E, 40°-42°N). 
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